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strong and tough 


specify 


NICKEL 
ALLOY 


The addition of nickel to a mild steel 
casting gives greater strength without 
sacrifice of toughness, as would be inevit- 
able with increased carbon content. 


Thos. Firth & John Brown, Ltd., of 
Sheffield and Scunthorpe, make two 
grades of nickel alloy steel castings, both 
of which are designed to have high strength 
combined with toughness. The “* Foundry 
NC” is a nickel-chromium steel which 
may be expected to give a yield point 
of 25 to 30 tons per square inch and a 
maximum stress of 40 to 50 tons per 
square inch in combination with an 
elongation of some 12 to 15 per cent. 


For castings which will be submitted to 
still higher stresses and for those with 
heavy sections there is the “Foundry 
NCMo.” This steel! has the remarkably 
high yield point of 40 to 50 tons per 
square inch, and while the maximum 
stress is as high as 50 to 60 tons per 
square inch, elongation is still in the 
neighbourhood of 15 to 10 per cent. 


For fuller information on Nickel Steel 
Castings write for a copy of our publica- 
tion A14. Messrs. Firth-Brown also have 
in preparation one of their series of 
booklets dealing specially with steel 
castings and are now prepared to accept 
applications. 
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Worthington-Simpson High Duty Single and Two-Stage Reciprocating Vacuum Pumps 
are of the latest design. Mechanical lubrication throughout ensures high operating 
efficiency with absolute reliability over a wide range of speeds. “ Worthington e 
Patent Feather Valves—simple—quiet—durable and efficient—replace complicated 
valve gear. Pumps are totally enclosed allowing direct connection to electric motors 
and are adaptable to any form of drive. Units are available for capacities up to 
‘3,000 cubic feet per minute and are suitable for every industrial application. 
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A Seven-Day Journal 
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The British Electrical Development 
Association. 


Avr the annual luncheon of the British Electrical 
Development Association, held at the Savoy Hotel on 
Kriday, March 15th, notes were issued to repre- 
sentatives of the technical Press on the report for 
1934 covering the complete year’s working since recon- 
struction of the Association in 1933. Increased 
activities in all branches accompanied the increased 
income, and additional staff and office accommodation 
were secured. In national publicity the main events 
were the newspaper advertising campaign on electric 
cooking and water heating from February to July, and 
the launching in the late autumn of the film campaign, 
which will be continued throughout next winter. The 
\ssociation also began in November a special cam- 
paign in selected trade and technical journals appeal- 
ing particularly to architects, builders, estate agents, 
doctors, borough engineers, surveyors, and farmers. 
Special E.D.A. committees, dealing with industrial 
heating, rural and agricultural development, street 
lighting, water heating and domestic appliances, 
cooking, traction, and supply to small dwellings were 
exceptionally busy. The organising of electrical 
exhibitions has become one of the most important 
phases of the Association’s work. Exhibits at agri- 
cultural shows, which were more numerous in 1934 
than in previous years, are considered to have had a 
very beneficial influence on the growth of rural loads. 
During the year covered by the report the Associa- 
tion’s staff at the Building Centre dealt with 5582 
inquirers, representing 31,780 inquiries, and the 
business thus influenced is estimated at approximately 
6200 kW of connected load. Fifteen additional manu- 
facturers have acquired space for exhibits. Increased 
activity was shown in the training of salesmen 
through sales. conferences and other means. In the 
traction field the Association assisted, through the 
circulation of the Trolley Bus Gazette and otherwise, 
in promoting trollybus development. It also co- 
operated with the Electric Vehicle Committee of 
Great Britain in a mail order campaign among dairy- 
men and bakers on behalf of the light electric delivery 
van, a campaign which brought the electric vehicle 
industry into touch with about 2000 prospective 


users. 


New Ships for Old. 


THe Board of Trade, with the consent of the 
Treasury, has appointed a Ship Replacement Com- 
mittee of six experts to advise it upon proposals made 
by shipowners for financial assistance in the building 
or modernisation of vessels under the Government’s 
British Shipping (Assistance) Act, referred to in last 
week’s Journal note. The constitution of the new Com- 
mittee is as follows :—Sir Charles Innes (Chairman), 
Mr. F. G. Bryant, Mr. G. P. Christopher, Mr. A. E. 
Laslett, Mr. J. Niven, Major Sir Percival R. Reynolds. 
Sir Charles Innes is a director of the Mercantile Bank 
of India. He was:Commerce Member of the Viceroy 
of India’s Council from 1921 to 1927 and the Governor 
of Burma from 1927 to 1932. Mr. F. G. Bryant, 
M.I.N.A., is connected with Messrs. A. Goodwin- 
Hamilton and Adamson, naval architects, of Liverpool 
and Glasgow. Mr. G. P. Christopher is a director of 
the Hain Steamship Company and is also on the board 
of Britannia Steamship Insurance Association, British 
Steamship Owners’ Association, and Roath Engi- 
neering Company. Mr. A. E, Laslett, M.I.N.A., was 
appointed Engineer Surveyor-in-Chief to the Board of 
Trade in July, 1926, and held that post until retirement 
in April, 1931... Mr. J. Niven is a partner in Andrew 
Weir and Co., managers and directors of the Bank 
Line, and Vice-Chairman of the Baltic Mercantile and 
Shipping Exehange. Major Sir Percival R. Reynolds 
is chairman of Reynolds, Stott and Haslegrave, West 
Riding Mills, Wakefield, and is on the London board 
of the Liverpool and London and Globe Insurance. 


Proposed London Dock Works. 


THe Port of London Authority announced on 
Monday, March 18th, that, subject to the sanction of 
Parliament, it pre to dition and develop 
the Royal Vieto k by. g away the jetties 
and constr uctingabout 6000ft. of deep-water quayage. 
It is proposed also to build several double-storeyed | 
transit sheds, to equip. the berths with electric quay | grant 
cranes, and to Jel he roads and railways. 
depth of water will be int ed from 28ft. to 3lft., 
and to make this « effective the tunnels which 
any the re of the London oo aa North-Eastern 

Jompany er the water the Ro 
Victoria and. the Royal Albert Dota Cul Docks will t athe 
The two special berths which were prov a few | machinery, 
years ago en at tie ae 
Royal Victoria Dock will not’ be’ affected ‘b 
scheme, except that they will be accessible to hod 
ships, and the dock will continue to be the chief 
warehousing place in the port for tobacco and the 






The | reached Bsc Sas 


the Royal Albert Dock it is proposed to construct a 
new quay, 5350ft.long, on the north side of theydock 
and to inerease the dépth of water from 29}ft. to 34ft. 
Tt is noteworthy that a beginning 1 is to be made with 
this important scheme for the i ne a ea of the 
Royal group of docks in the Silver Jubilée year of the 
King, who in 1921 formally opened the King George V 
Dock, which has become the most popular section of 
the group. The entire work will take five years to 
complete and will be carried out in stages so as. to 
avoid undue dislocation of traffic. It will cost over 
£1,750,000. 


The Late Mr. A. C. Hay. 


Many marine engineers and naval architects will 
learn with regret of the death of Mr. Arthur C. Hay, 
M.LN.A., M.I. Mar. E., which took place last. week. 
Mr. Hay, who was in his eighty-fourth year, was one 
of the oldest and most distinguished members of his 
profession in the Liverpool district, and was the senior 
partner of A. C. Hay and Smart, consulting marine 
engineers and naval architects, of Liverpool. Not- 
withstanding his advanced age, he retained to the 
end a vigour of mind and intellect which was widely 
used by the shipping companies and salvage asso- 
ciations he served. Mr. Hay was born in Aberdeen 
and received his education at Gordon’s College. He 
served his apprenticeship with William Denny at 
Dumbarton. After a period on the Clyde as draughts- 
man, he went out to the Phillipines for some years, 
and on his return to this country he became chief 
draughtsman with James Jack and Co., and later 
with G. H. Potter and Sons, both of Liverpool. For 
some years he was superintendent engineer to the 
late Mr. Joseph Hoult, of the Ben Line, and in that 
capacity was responsible for the design and con- 
struction of many successful steamships. He started 
business for himself in 1899, and some years later 
was joined by Mr. W. H. Smart. His services were 
in constant demand by shipowners and salvage 
companies, and as a technical arbitrator he had few 
equals. His decisions were always marked by sound 
judgment, and he was never afraid of his own opinion 
nor of being in a minority. 


Heat. Insulation in the Tropics. 


In the report of the Ross Institute Industrial 
Advisory Committee, which has just reached us, 
reference is made by Major H. Lockwood Stevens, 
the Organising Secretary of the Institute, to the use 
of reinforced aluminium foil for the insulation of 
buildings in the tropics. Many experiments, he 
states, have been carried out at the London School 
of Hygiene and Tropical Medicine, and they had 
shown not only a great reduction m surface tempera- 
ture, but, where the temperature readings showed 
only a small reduction in air temperature as com- 
pared with the normal shade temperature, there was 
greater comfort through the elimination of radiant 
heat. The foil was now being used in every part of 
the tropics for buildings and in sun helmets, and its 
use was being extended to cabins on steamships, 
railways, tentage, sunblinds, for the protection of 
petrol tanks, and, in fact, in all cases where radiant 
heat, either from the sun, boilers, or furnaces, was 
causing discomfort, damage, or loss. Good reports 
had been received from India, and in some cases 
the necessity for periodically dusting the imsulating 
panels had been found; but, on the other hand, 
other experiments had also shown that when the 
bright surface facing the heat had been covered com- 
pletely, and even removed, leaving only the under- 
neath surface bright, although the foil itself reached 
a greater temperature, the increased heat of the 
interior was negligible. The durability of the foil had 
been proved alike on land and at sea. Fundamental 
laboratory research on heat insulation by reinforced 
aluminium foil and the essential field tests had been 
carried out by the School, and as.a result of that work 
manufacturers had gone to considerable trouble and 
expense to make the material available in bulk at a 
reasonable price for building hutment 
linings, or tents, &c. That the work which had been 
done would be of real service, both at home and over- 
seas, there was, Major Stevens said, no doubt. 


A Proposed Tyne Quay. 


THE announcement was made on Wednesday, 
March 20th, that a grant of one-third towards the 
cost of a £750,000 deep-water quay on the north side 
of the river Tyne has been made by Mr. P. Malcolm 
Stewart, the Commissioner for ay Areas, to the 
Tyne ek cages eae The Commissioner’s 
arrangements being 

t Commit- 

tee and the. London and ie Rina ap sb Railway 
Company, concerning the future use of the present 
Tyne Doak ‘nd and also the approval of the detailed 


bo , The new will be 1400ft. 
and is: to rte ippec the most modern 
_ provide berths for ships up 
an alternative to the Jarrow 
fas rejected by the Government, 

the north side of T Dock, 
between Jarrow and South Shields. The river will 











the most up-to-date appliances for the quick loading 
and discharge of cargo. Work will be provided’ by 
this scheme for 350 nien for a period of two years on 
the construction, and dredging will employ from 
100° to 130 mén for eighteen months. Mr. Stewart 
has also made it a condition that any men employed 
on the work shall be engaged through the Ministry of 
Labour employment exchanges and that so far as 
possible they shall be married men over thirty-five 
years of age. 


Federation of British Industries. 


AT a meeting of the Grand Council of the Federation 
of British Industries, held on Wednesday, March 13th, 
Sir Francis Joseph was nominated to succeed Lord 
Herbert Scott as President for the coming year. 
Subject to confirmation, the new President will enter 
upon his new duties early m April. Sir Francis 
Joseph is chairman and managing director of Settle, 
Speakman and Co., Ltd., colliery proprietors, coal 
factors and shippers, of Stoke-on-Trent, Liverpool, 
Queenborough, &e. He is also chairman of the Moss- 
field Colliery, Ltd., Bignall Hill Colliery Company, 
Ltd., Fenton Collieries, Ltd., and of A. and 8. Henry 
and Co., Ltd., and a director of the London, Midland 
and Scottish Railway and the Stafford Coal and Iron 
Company, Ltd. His public services include the chair- 
manship of the British Committee on Trade Barriers 
(1927-1932), membership of the Overseas Trade 
Development Council (since 1930), and of the British 
Government Economic Mission to South Africa in 
1930. He was also Assistant Secretary to the Ministry 
of National Service (1917-1918), and Deputy Director- 
General of National Labour Supply in 1918. 


Boiler-house Practice. 


WE have received from the City and Guilds of 
London Institute particulars of the syllabus and 
regulations covering a new examination in boiler- 
house practice, which has recently been adopted by 
the Institute, and will come into operation during the 
1935-36 session. The syllabus has been drawn up 
by the Institute’s Advisory Committee on Boiler- 
House Practice, which imcludes representatives of 
the Institution of Engineers-in-Charge, the smoke 
abatement societies, and educational authorities. 
The main object of the examimation is to set up a 
national standard in this country so that employers 
may be able in some degree to gauge the capacity. of 
those applying for the more responsible positions in 
the boiler-house, and conversely that those applying 
for such posts may obtain a certificate which is 
evidence that a certain standard of knowledge has 
been reached. It is hoped that such an examination 
will encourage boiler-house firemen and others to 
attend classes in centres where they have been already 
arranged, and may promote the formation of classes 
where there are none now in existence, and that the 
instruction so provided may result in greater boiler 
efficiency and the prevention of smoke. Particulars 
of the examination, which will consist of one question 
paper of three hours’ duration, to be answered in 
writing, with appropriate freehand sketches, and for 
which two classes of certificates, first and second, will 
be awarded, may be obtained on application to the 
Superintendent, Department of Technology, 31, 
Brechin-place, South Kensington, London, 8.W.7. 


The Air Estimates. 


In presenting the Air Estimates on Tuesday even 
ing, March 19th, Sir Philip Sassoon, the Under- 
Secretary of State for Air, said that he had to intro- 
duce not only the Air Estimates for 1935, but also a 
Supplementary Estimate for the current year of 
£200,000, which was needed to get the expansion 
scheme through. With regard to the Estimates, the 
gross total of £23,851,000 and a net total of £20,650,000 
represented an addition to the anticipated air expen- 
diture for the coming year of £3,685,000 and 
£3,089,000 respectively. With regard to an imme- 
diate increase in air strength, we were to have this 
year an additional eleven squadrons for home defence 
and the equivalent of one and a half squadrons for the 
Fleet Air Arm. That would mean that the home 
defence force would consist of fifty-four squadrons 
in 1935, thirteen of which would be on an auxiliary 
or cadre basis, and there would be twenty-one squad- 
rons still to form to complete the present programme 
of seventy-five squadrons for home defence. The 
first-line strength of the Royal Air Force to-day was 
eight hundred and ninety machines in regular 
squadrons and one hundred and thirty machines 
approximately in non-regular squadrons, which made 
a total of 1020 machines. At the end of this year the 
figure would rise to 1170, and the 1936 programme 
would bring it up to a figure of 1310. With regard 
to the design of fast medium-size commercial trans- 
port machines which had been largely developed in 
America, he said that it had been decided to take 
steps to encourage British manufacturers in the 
development of an economic aircraft of that kind, 
and announced that it was intended to offer a prize 
of £25,000 for the best machine produced by any 
United Kingdom firm within a stated period of time, 





have to be dredged to a depth of 35ft. at low water 





principal centre of the London flour milling trade. At 





ordinary spring tides, and the quay will be fitted with 


and complying with certain broad requirements to he 
formulated by the Air Ministry. 








292 


THE ENGINEER 





Maron 22, 1935 








The Development of Parsons Industrial 
Turbo Machinery. 


No. 
(Continued from page 268, March 1éth.) 


DovuBLE Pass-out GEARED TURBINE FOR PAPER 


MILL. 
Ts great economy of fuel to be effected by a pass- 


out turbine im cases where low-pressure steam is. 


required for heating purposes has already been 
referred to in connection with the description of a 
turbine of this type constructed for the Edinburgh 
Roperies in 1911. The machine in question passed 





XI. 


steam was then expanded down to a pressure of 30 Ib. 
absolute in eight pairs of rows of reaction blading, 
when all of it was again passed out of the turbine from 
the belt C. The surplus over that required for heating 
at 30lb. pressure was returned through a second 
pass-out valve to the belt D, whence it expanded 
down to the condenser pressure in the remaining 
fourteen pairs of blade rows. 

The control of the pressure of the heating steam at 
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Fic. 98-1000 KW MULTIPLE PASS-OUT TURBINE FOR KINLEITH PAPER MILL—1919 


out steam at a single pressure only, but in certain 
industries, and particularly in that of papermaking, 
there is a demand for steam at more than one pressure 
for heating, in addition to the ordinary power require- 
ments of the factory. These conditions can be met 
without difficulty by turbines of the pass-out type, 
which can be designed to supply low-pressure steam 
at two or more different pressures if required, with- 
out interfering with their satisfactory behaviour as 
prime movers. 

A multiple pass-out turbine of this kind, to work 
with steam at a gauge pressure of 180 lb. per square 
inch, superheated to 480 deg. Fah., and to pass out 
steam for heating at absolute pressures of 60 Ib. and 
30 Ib. respectively, was built by Messrs. Parsons in 
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FIG. 99—PaASs-OUT VALVE—1919 


1919 for the Kinleith Paper Mill of H. Bruce and 
Sons, Ltd., in Midlothian. Besides supplying the 
heating steam at two different pressures, the turbine 
drove a slow-speed alternator of 1000 kW capacity 
by means of gearing, the turbine speed of 5000 r.p.m. 
being reduced to 500 r.p.m. for the alternator, A 
section through the turbine is given in Fig. 98. The 
blading consisted of a two-row Curtis wheel followed 
by twenty-two pairs of rows of reaction blading. The 
whole of the steam passed through the Curtis wheel 
and into the belt A, whence it was withdrawn from 
the turbine at 60 lb. absolute pressure. Some was 
then taken by the heating system, the surplus over 
that required for heating at this pressure being 
returned to the turbine by the pass-out valve to the 
helt B on the downstream side of the first gland. This 





the two pass-out points was effected automatically 
by two independent pass-out chests. A section 





through one of these chests is given in Fig. 99. The 
principle of operation was 
exactly the same as that 


its escape and therefore the pressure below the 
piston at any time was regulated by the position of a 
plunger ,attached to a spring-loaded relay piston. 
The underside of this latter piston was in communica- 
tion with the pressure of the pass-out steam. Conse- 
quently if this pressure tended to rise above its pre- 
determined value the relay piston commenced to lift, 
raising its plunger and checking the escape of steam 
from beneath the operating piston, The latter there- 
fore commenced to rise, opening the pass-out valve to 
a sufficient extent to restore the correct’ pass-out 
pressure by diverting more steam back to the turbine. 
Conversely, any tendency of the pass-out pressure to 
fall consequent on an increased demand for heating 
steam resulted in a sufficient closing of the valve to 
restore the desired pressure. The two pass-out valves 
worked automatically and entirely independently of 
each other and of the turbine governor. The latter 
merely admitted sufficient live steam to the turbine 
to maintain the speed constant under all conditions of 
load and whatever the quantities of steam being 
passed out. 

The rotor of the turbine was made, as will be seen 
from the drawing, of a single forging including the 
Curtis wheel and the two shaft ends. Its axial thrust 
was partly taken by a spherically seated thrust block 
and partly balanced by a single dummy piston. The 
blading was of the end-tightened type, except for a 
few rows at the exhaust end, and the shaft was packed 
by carbon glands. 

The 1000-kW alternator, running at 500 r.p.m. and 
generating three-phase current at 550 volts, was the 
first slow-speed alternator to be constructed by 
Messrs. Parsons. High-speed alternators, suitable for 
direct coupling to steam turbines, had first been 
devised by Sir Charles Parsons in 1888, and this type 
of generator had been continuously developed and 
improved by himself and his colleagues for the 
succeeding thirty years, during which period its 
capacity had been increased by 25,000 kW. The 
introduction of mechanical gearing had, however, 
opened up a field for the employment of slow-speed 
alternators in connection with steam turbines, and 
as such generators possess certain advantages over 
machines of the turbo type when comparatively small 
powers are in question, their construction was added 
to the activities of the Heaton Works. 

The alternator supplied to the Kinleith Paper Mill 
was a twelve-pole machine with the stator winding in 
semi-closed slots. The hub and poles of the field 
magnets were formed from a single steel casting with 
east steel pole shoes belted on. Field current was 
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through the valve and the 
branch B. The amount of 
opening of this valve, and 
therefore the proportion 
of the steam returning to 
the turbine, was: controlled 
by the pressure of steam 
in a cylinder containing a 
spring - loaded operating 
piston attached to the upper end of the valve 
spindle. Live steam was continually admitted 
beneath this piston through a needle valve, and 
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Fic. 100—WINDING DIAGRAM OF 
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Low VOLTAGE 6000 KW ALTERNATOR 


supplied by a multiple shunt-wound exciter, the 
armature of which was keyed to an extension of the 
rotor shaft, the magnets being bolted to an extension 





Fic. 101-DOUBLE PASS-OuUT GEARED TURBINE BUILT IN,1924 
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of the end pedestal, A.fan on the end of the armature 
nearest the alternator drew cooling air across the com- 
mutator and through the exciter. The ventilation of 
the alternator was effected by the natural fanning 
action of the poles, the air being discharged at the 
top of the stator end shields. 

A second double pass-out geared turbo-alternator 





Fic. 102—2000 B.H.P. GEARED TURBINE 


of the same capacity as the one described was sup- 
plied to H. Bruce and Sons, Ltd., in 1924; this 
machine is illustrated by the photograph reproduced 
in Fig. 101. 


GEARED TURBINES FOR COMBINED ROPE AND 
ELectric DrIvEs. 


The development of the geared steam turbine 
provided so convenient and economical a type of 
prime mover for industrial purposes that during the 
years preceding the war the older power plants 
in a large number of factories were replaced by turbine 
installations. Sometimes, as in the case of the 
reorganisation of the India Mills of Messrs. Kershaw 
Leese and Co., already referred to, the turbine was 
arranged to drive the factory by ropes. In other 
cases the dtive was entirely electric. Many instances, 
however, occurred, especially when the installation 
of a turbine coincided with an extension of the 
factory, in which it was more convenient to retain 
the existing rope drive for part of the machinery, 
and to provide an electrical drive for the other part. 
The geared turbine met these conditions excellently, 
for it was very easy to couple a slow-speed alternator 
or @ continuous-current generator to the end of the 
shaft carrying the rope pulley. A typical example 
of such an installation, carried out in an old factory, 
is illustrated in Fig. 102. The turbine, which 
developed about 2000 b.h.p. at 6000 r.p.m., drove 
a second motion shaft at 375 r.p.m. by means of 
gearing. This shaft carried the main pulley from 
which the driving ropes were taken to the various 


DRIVING ROPE 


of a low-voltage heavy current alternator to the 
Southern» Paper»Company,,of Moss Point, Missouri, 
U.S.A., in 1923. The turbine to which the alternator 
was coupled was of the pure reaction pass-out type, 
operating with steam at a gauge pressure of 200 Ib. 
per square inch superheated to 538 deg. Fah., and 
passing out steam at 30 lb. gauge pressure for process 





PULLEY AND 300 KW ALTERNATOR 


work. It developed 6000 kW at 3600 r.p.m., and was 
therefore notable as being one of the largest, and 
possibly quite the largest, pass-out turbine to be 
built up to that time. 





of current. The company thereupon approached 
Messrs. Parsons, who decided that a 6000 kW unit 
could be designed to meet all the conditions as to 
current, voltage, and speed, and they were conse- 
quently entrusted with the order for its manufac- 
ture. 

The stator conductors were of Parsons helically 
stranded coreless cable, the individual wires of which 
were insulated and spiralled in a definite lay to 
eliminate eddy currents. Because of the unusually 
low voltage for an alternator of 6000 kW capacity, 
the number of conductors in series per phase had to 
be small, while several paths in parallel were necessary 
to carry the heavy currents. As a consequence 
of these requirements, the conductors in several 
adjacent slots had to be connected in parallel, which 
involved a difficulty owing to the voltage induced in 
these conductors being necessarily somewhat out of 
phase with each other. To avoid trouble from this 
cause a special form of winding was adopted, which 
is shown diagrammatically in Fig. 100.' The winding, 
which was contained in forty-eight slots, had four 
parallel paths in each of the three phases—that is, 
there were four conductors per phase occupying 
sixteen slots. Referring to the diagram, in which 
the slots are numbered, with a symmetrical concentric 
winding the winding of the block phase would 
have been as follows :— 

{ 1 to 32 to 5 to 28 } 
Phase } 2 to 31 to 6 to 27 | Earth 
point | 3 to 30 to 7 to 26 f point 

_4 to 29 to 8 to 25) 

With such a winding the voltages of the various 
paths do not balance out. The minimum of out-of- 
balance was obtained by adopting an unsymmetrical 
winding, as shown in the diagram, in which the 
various paths are as follows :— 

{ 1 to 28 to 7 te 30 
Phase } 2 to 27 to 8 to 29 
point ) 3 to 26 to 5 to 32 

| 4 to 25 to 6 to 31 | 


Calculations indicated that with this form of 
winding the out-of-balance current would be very 
small. To determine this point in practice it was 
decided to bring out Nos. 30 and 31 to one neutral 
point, and 29 and 32 to a second neutral point. 
During the tests of the machine the current circulating 
between these two neutral points was measured, and 
being not more than about 50 ampéres as anticipated, 
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FiG. 104—Pass-OuUT TURBINE 


The chief interest of the plant, however, attaches 
to the electrical portion on account of the heavy 





floors of the mill, while coupled to the end of the 


output of current at the high speed of rotation... The 
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“Tre Enowecn” 


FIG. 103—SECTION THROUGH 6000 KW LOW VOLTAGE ALTERNATOR—1923_ 


shaft was a 300 kW alternator for the supply of 
electric power for the remote machinery. 


Heavy CuRRENT ALTERNATOR DRIVEN BY PASS-ouUT 
TURBINE. 


Among many instances of the Heaton Works being 
called upon to build machinery, the construction of 
which was held to be impracticable at the time by 
other makers, there may be mentioned the supply 
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alternator was required to have a capacity of 6000 kW, 
and to: deliver 7220 ampéres per phase at 600 volts 
only, the power factor being 80 per cent. and the 
frequency 60 cycles per second. To build such a 
machine for a speed of 3600 r.p.m. had been pro- 
nounced by other manufacturers to be impossible, 
and they would only offer either a 6000 kW alternator 
at 1800 revolutions, or, alternatively, two 3000 kW 








AND. LOW VOLTAGE ALTERNATOR AT Moss POINT WORKS—1923 j 


the four leads were connected to a single neutral 
point as shown. 

The tests of the machine showed that it completely 
fulfilled the requirements specified, and it proved 
so satisfactory in service that a duplicate plant 
was ordered some three years later. A_ section 
through ‘the alternator is given in Fig. 103, and a 
photograph of the complete machine in the station 
of the Moss Point Works is reproduced in Fig. 104. 


(To be continued.) 








AN extract in the Chemical Trades Journal describes the 
findings of recent American investigators who have been 
conducting researches on the prevention of fungus attacks 
on paints. Mildewed painted wood szrfaces should be well 
washed with soap or alkali before a fresh paint coat is 
applied. A solution of 1 lb. of trisgdium phosphate or 
sodium carbonate per gallon of water is recommended for 
the purpose. If after drying the mildew is not completely 
removed by this process, a further treatment with one 

of mercuric chloride in 200 parts of water or alcohol 
is recommended. In regard to the treatment of the paints 
themselves, it is stated that in white and pale colour 
coatings the formation of mildew can frequently be 
avoided by increasing the amount of pigment in the top 
coating. Zinc oxide is a particularly effective pigment 
when mildew is possible. Mildew formation can be 
practically obviated by the incorporation of mercuric 
chloride, mercury acetate or white precipitate, with the 
paint in the proportion of one part of chemical to 500-900 
parts of paint. The poisons are most suitable added during 
the grinding stage. Mercuric chloride can be added in an 
alcoholic solution. Less toxic constituents effective as 
additives to ready-mixed paints are cuprous oxide, for 
dark-coloured mixtures and also red and yellow mercuric 





alternators at 3600 revolutions for the required output 


oxides. 
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New Harbour Works at Dunkirk. 


No. II. 
(Concluded from page 281, March 15th.) 


THe EntTRANCE Lock. 


TIYHE new entrance lock has a usable length of 

280 m., and is 40 m. in clear width. The overall 
length of the lock, which will be closed by rolling 
caissons, is 325 m., including the heads. The lock 
heads and caisson chambers are constructed in mass 
conerete. At the outer end provision is made for two 
caissons and at the inner end for one caisson. Each 
of the three caisson chambers has a usable length 


caissons may be placed after being floated into position 
in order to form temporary cofferdams if it should be 
necessary to dry out completely either of the lock 
head spaces. In each of the side walls of the lock 
heads are provided twin culverts for filling and 
emptying the lock, seen in several of the views repro- 
duced herewith. The normal cross section of all 
the culverts is 5 m by 3 m., but they are increased at 
the inlets and outlets to 6m. by 4m. These culverts 
are controlled and closed by sluice gates of the Stoney 





OUTER HARBOUR 












































Provision for traffic across the lock is made by a 
bascule bridge carrying a rail track, the foundations 
of which form part of the concrete massive of the 
outer lock head, Fig. 16. Pipe and cable culverts are 
provided under the floor at each end of the lock to 
carry the necessary service pipes and electric cables. 
The foundations of the concrete lock heads, inner and 
outer, were built within cofferdams of steel shec: 
piping completely surrounding each of the foundation 
areas. The steel piles, which form part of the per- 
manent work, are 21 m. long, and were driven to 
level —28-0 m., at which level the piles penetrat 
the stratum of compact clay which underlies the sito 
at about the level of —26-0m. (see Figs. 16 and 17). 

The floors of the lock heads are of reinforced cou- 
crete founded at level —12-5 m., the sill level being 
—8-0 m. The floors are designed as reinforced 
concrete slabs with symmetrical reinforcement. Thi 
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“The Enoweer” 


FiG. 16-PLANS AND 


of 41 m. The inner chamber of the outer head has 
been built in the form of a dry dock, and will thus be 
available for the docking and examination of the 
caissons. The outer caisson will serve normally for 


the working of the lock, and the second caisson in the 


SECTION OF OUTER AND INNER LocK HEADS AND 
type. On either side of each of the Stoney sluices 
is an emergency penstock which can be lowered, if 
it is necessary, to isolate the chambers con- 
taining the sluice valves. A longitudinal section 
of the lock is reproduced in Fig. 17, and plans 





KEY PLAN OF LOCK 


concrete was poured in rectangular blocks measuring 
about 5-6 m. by 5-8 m. in plan and 4-5 m. deep, the 
blocks having interlocked vertical joints and being 
poured alternately. On the inner and outer edges of 
each of the lock-head floors {there is an additional 








































































outer lock head is intended for emergency use. Any ' and cross sections of the inner and outer heads in| curtain wall of steel sheet piling, driven 5-0 m. below 
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of the caisson chambers can, in case of necessity, be 
closed by a small floating caisson placed across its 
entrance and pumped out. 

The side walls and floor of the lock heads are con- 
structed with stops, at the inner and outer sides of 
the caisson chambers und paths, against which the 


FtG. 17—-LONGITUDINAL SECTION THROUGH LOCK 


Fig. 16. The latter shows clearly the arrange- 
ments of the filling and emptying culverts and sluices. 
The surfaces of the concrete in the culverts have been 
roughened with pneumatic tools and afterwards 
finished with a hard coating of cement and sand 
applied by a cement gun. 


the surface of the lock floor at a distance of 20 m. 
from the main concrete mass, the soil between the 
two lines of piling being covered by a lightly rein- 
forced floor of concrete, 0:4 m. thick, in which occur 
at intervals grid panels to prevent any uplift by water 
pressure. The,view, Fig. 24, p. 304, shows the site of the 
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position. 


inner lock head and caisson chamber excavated, and| by this method is, however, limited to about 8 m. 
some of the steel reinforcement of the foundations in | The system of dewatering used at Dunkirk is similar 


The side walls of the lock chamber between the| dock at Southampton and the entrance lock at 


were carried down to level —24-0m., and the sub- 
mersible, electrically driven centrifugal pumps, 
placed in them at about —21-7m., work against 


to that employed during the construction of the dry 
@ head of over 30m. Each well tube is 0-40 m. 
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heads consist of interlocked steel sheet piling driven 
to level —15-1m. The steel piles are 20 m. long, and 
are of the Larssen double or box type section No. 2, 
the assembled weight of which is 380 kilos. per square 
metre. The piling of the walls is tied back to two 
curtains of interlocked steel piles driven or erected 
in the filling behind the walls, as shown in the section, 
Fig. 20. Bollards are placed on each side of the lock 
at intervals of 18-2 m., and are anchored as shown in 
the cross section. The steel pile wall is surmounted 
by @ concrete capping wall extending from +3 m. 
to +8-15 m. (Fig. 20). The top of every third pile 
is finished off at a level about 1-5 m. below that of the 
others, with the object of improving the bond between 
the steel piles and the reinforced concrete capping 
wall. The lock chamber between the concrete heads 
has no structural floor and is excavated to level 
—8-0m. 

Granite has been used for the copings of the lock 
and caisson chamber wails, the sills and wall stops 
against which the caisson meeting faces bear, and the 
tracks for the caisson rollers. All other parts of the 
work are concrete faced. The levels of both the inner 
and outer sills and of the unprotected floor of the lock 
chamber are all at —8-0 m. or 13:9 m. below 
M.H.W.S.T. Views of the lock in various stages of 
construction are reproduced herewith and on page 304. 
In some of these can be seen the steel sheet piling of 
the lock walls. 

The following are the approximate quantities of 
some of the principal items of work involved in the 
building of the lock :— 


Excavation . ++ jee «» +» 826,000 cubic metres 
Mass concrete and reinforced con- 

SE od Seu Ge nw 127,500 ¥ 
Stee] reinforcement 7,000 tons 
Steel sheet piling... .. .. -. 8,000 ,, 
Steelwork in anchorage of steel 

piling in walls,&e. .. .. .. 1,170 


The plant installed for the concrete work of the 
lock heads comprised :— 

(1) A staging, 220 m. long, for the storage and 

issue of aggregates placed between the two heads 


= BANA 





Fic. 18—INNER CAISSON CHAMBER AND CULVERTS--DECEMBER, 1933 














FiG. 19—-INNER END OF LOCK-—DECEMBER, 1933 


internal diameter, and is provided with a sand filter 
of fine wire mesh and graded gravel. Each pump 
delivery pipe of 80 mm. diameter is connected to the 
main collector pipe,by which the water was evacuated, 


Grimsby, which was described in Sir Henry Japp’s 
paper printed in Tae Encrveer of October 27th, 
1933. Suction wells containing submerged pumps 
were sunk at intervals on a line surrounding the site 


2 Ties 80 mm. dia. at Bollards 


+9090 ‘mm. dia. oa 3:2 & 4-0m. 
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FIG. 20—DETAILS OF STEEL PILED WALL OF. LOCK [CHAMBER 
































partly to the outer face of the tidal cofferdam, and 

ly to one of the interior basins. By this means 
the water table in the sands and silt was lowered 
from +4-0m. to —13-5 m., which is 1 m. below the 
lowest part of the concrete foundations of the lock. ,” 


of the lock, the spacing being 20 m. around the lock 
heads and 40m. alongside the lock chamber. A 
collecting pipe, 0-30m. diameter, surrounds the 
works, and is connected to each of the filter wells, 
of which there were originally sixty. The tube wells 


on the east side of the lock chamber. 

(2) An aerial ropeway, seen in Fig. 22, which 
traversed the whole length of the lock site and 
had a span of 310m. The working load of this plant 
was 6 tons on the hook. 

(3) Cement stores served by a siding from the 
main railway line. 

(4) Two concrete mixers, each of 1-25 cubic 
metres capacity. 

This installation was capable of placing concrete in 
the lock heads at a rate of 60 cubic metres per hour. 





Drying Ovr Srre. 


The strata in which the excavation for the lock 
was carried out consists of fine sand more or less 
mixed with silt down to the level of about — 26-0 m. 
Below level —26:0m. is a stratum of compact clay. 
Before the construction of the lock could be pro- 
ceeded with it was necessary to exclude the tidal 
water from the site, and for this purpose a cofferdam 
8m. wide—seen in Fig. 23—consisting of two walls 
of steel sheet piling, was built across the entrance. 
The cofferdam enclosing the inner head of the lock 
was a simple earth embankment. Excavation was 
carried out in the dry, the water plane of the strata 
to be excavated being previously lowered by pumping. 
The process of lowering the water plane in the 
soil is not new, and has frequently been employed 
where the excavation is not of great depth, the usual 
procedure in such cases being to drive filter tubes 
into the sand at short intervals from which water 
is pumped by means of one or more pumps situated 
at the surface of the ground. The depth of pumping 











FIG. 21—ENTRANCE LOCK-—JUNE, 1934 3 
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Pumping began at the end of October, 1931; in| water plane recorded continuously by electrical | turning basin .and the petroleum basin which opens 
January, 1932, two steam-driven excavators began |.instruments placed in 2in. diameter observation wells. | out of it will, it is expected, be proceeded iwith. at 


work, and in the following month the driving of the 
steel piling around the inner head was commenced. 
By July, 1932, the whole of the excavation had been 
completed in the dry. At this stage of the work the 
level of the water plane was maintained at — 13-5 m. 
by operating fifty-six pumps. After the completion 


BERTHING MOLE. 


The building of the liner berthing mole in the 
outer harbour to the west of the lock entrance 





-see plan, Fig. 5 (ante)—has not yet been begun. It 
is intended to be a reinforced concrete structure, 








FIG. 22—TRAVELLING AERIAL ROPEWAY SPANNING 


of the foundations fifty pumps sufficed to keep the 
excavations dry during the building of the walls 
and caisson chambers. 

The excavation for the lock heads above the 
level of the top of the steel piles (about —6-0 m.) 
was done in the open, slopes being formed at the angle 
of repose of the sand. 

The total output of the pumps while the water 
table was maintained at level — 13-5 m. was approxi- 
mately } cubic metre per second against a total head 





Position. 





Mass concrete in lock heads ne Ea 
East and West Jetty foundations ss 
West Jetty superstructure 

50 T. block work in West Jetty 

Reinforced conerete in lock cae floors, East Jetty, &e. 
Reinforced concrete in side walls of lock chamber ; 


” 








Lock SITE 


300 m. long by 50m. wide overall, carried on 130 
reinforced concrete cylinders, 3m. diameter, in five 
rows, sunk in the sand to —14-0m. The lower 
ends of the cylinders will be enlarged to 5 m. diameter. 
The berth alongside the mole will ultimately be 
dredged to level — 10-0 m. 


TURNING Bastn AND FuTURE WoRKsS. 
The new lock at its inner end will give access to 





a turning basin, 1100 m. long and of a width varying 











| Gravel or 
Cement. Sand. broken stone. 
Kilos. Litres. Litres. 

250 to 350 400 800 
-| 200 (W est), 250 (East) 400 800 
.| 250 (+50 kilos. trass) 360 840 
..| 300 (+50 kilos. trass) 360 840 
Pe 45 400 800 
-| 350 (+ 100 kilos. trass) 400 800 





of 33 m. 
points. 


This output was disposed of at four discharge 


Fitter WELLS. 

A few additional particulars of the system of 
filter wells and pumping, by means of which the water 
plane in the subsoil of the lock site was lowered, 
may be of interest. The total‘area of the foreshore 
and dunes to be excavated for the building of the 
lock was about 8 hectares. The mean level of the 
water plane in the subsoil was about +4-5m., 
and it was required to lower this to about — 14-0 m. 
under the foundations of the lock heads, and to about 
— 8-0 m. in the lock chamber. 

The wells were made in the following manner. 
Borings, 400 mm. diameter, were made in temporary 
lining tubes down to the level of the lower stratum 
of clay, about —24-6m. The perforated filter 
tubes were made of galvanised steel plates and have 
a diameter of 300 mm. Each tube is wound externally 
with a grillage formed of 1mm. diameter tinned 
copper wire set to a mesh 18 mm. square. This 
grillage was covered with a woven fabric of fine tinned 
copper wire wound spirally, the whole covering being 
soldered to the tubes. The filter tubes, in three 
lengths of 5m. each, were lowered to the bottom 
of the 400 mm. bore-hole and placed concentrically 
therewith, the 15 m. of perforated tube being extended 
up to ground level by the addition of a suitable length 
of unperforated tubing. The annular spaee between 
the well casing and the filter tube was then filled with 
clean gravel 2mm. to 3mm. diameter, after which 
the outer or boring tube was withdrawn, and the 
electric pump lowered into the perforated tube. 

Several types of submersible pumps were used, the 


majority being of the UTA type, in which the group, | 


consisting of pump and motor, is arranged on a 
vertical axis. The 6-kW tri-phase motor is coupled 
directly tu the centrifugal pump and runs at 2850r.p.m. 
The internal storage of lubricant is sufficient for 
1000 to 1500 hours’ running. The weight of the 
largest type of pump group used is 120 kilos., and 
its diameter 245mm. The pump discharge pipe is 
80 mm. diameter. The working of the pumps is 
controlled from six stations, and the level of the 


from 300m. to 375m. This basin will be in com- 
municatior with Darse V, the future Darse VI, and 
the petroleum basin. A large part of the area to be 
occupied by the turning basin has already been 
excavated, as mentioned above, to provide material 
for the raising of the reclaimed area. In the first 





an early date if only for the reason that oil:tankers 
at present make use of Darse IV, which:is surrounded 
by sheds and other port installations, and are thus 
a potential danger in case of an outbreak of fire. 

The principal works comprised in the programmy 
of extensions which remain to be carried out in addi- 
tion to the foregoing, are the completion of the West 
Jetty and the building of the liner mole in the outer 
harbour. 

CONCRETE MIXEs. 

The principal mixes of concrete employed in the 
building of the harbour works are given in the tabl. 
below. 

The contractors carried out, in a laboratory 
established in connection with the works, systematic 
studies with the object of improving the resistance 
of concrete against the action of sea water and its 
density and impermeability. Some of the practical 
results of these experiments are of considerable 
interest. The bulk of the concrete aggregates used 
in the work—gravels and river sands—came from 
the Rhine. The long series of tests on laboratory 
samples and works product confirmed the important 
influence of the grading of the aggregates on the 
permeability and resistance to chemical action of the 
concrete. Concrete of maximum density was obtained 
when @ mixture was used containing 4 volumes coarse 
gravel (pebbles), 3-fine gravel, 2-75 river sand, and 
0-25 dune sand. The maximum impermeability 
of the resulting concrete. was obtained when 10 per 
cent. of trass was mixed with ciment métallurgique 
and 25 per cent. with Portland cement. The mixtures 
actually used in the work varied somewhat from the 
ideal proportions ; for instance, most of the 50-ton 
blocks have the following composition :— 


300 kilos. ciment métallurgique. 

50 kilos. trass. 

480 litres large gravel. 

360 litres fine gravel. 

360 litres sand. 
The moulds in which the concrete blocks are poured 
are vibrated by small electric machines rigidly 
attached to the forms. 


QUANTITIES OF WoRK. 


The following are particulars of some of the 
important quantities of work in the construction 
of the outer harbour and entrance lock, inclusive 
of some of the items already recorded in this descrip- 
tion of the works :— 


Filling 2,000,000 cubic metres 


Steel piling R 16,000 tons 

Steel in reinforcement . “ 8,200 ,, 

Steel in anchorages, tie- rods, ke... 2,600 ,, 

Mass concrete 4 = 175,000 cubic metres 
Reinforced concrete... 65,000 we 


Dredged material deposited. at sea 3,700,000 * 


DRAINAGE CANAL. 

The country forming the hinterland of Dunkirk 
is a plain whose level is below that of high water. 
It is therefore necessary to protect it against inunda- 
tion by the sea and, at the same time, provide for 
the rapid discharge of land water. The canals and 
water channels draining the surrounding country 
converge towards the town of Dunkirk and, until 
recent years, an adequate outlet to the sea for flood 
water was provided by way of the moats of the 
ancient fortifications which formerly surrounded 











instance, only the eastern part of the turning basin 
will be completed by building the walls in the neigh- 
bourhood of Darse No. 5 and making the connection 
between that dock and the basin. When these works 
have been completed the vessels using the new lock 
will be able to proceed to any of the old docks Nos. I 





to V. The completion of the western half of the 





FiG. 23—OUTER COFFER DAM 





AT SEA END OF LOCK SITE 


the town. The development of the dock system 
towards the west has suppressed a large part of the 
old waterways, and the Cgnkttaatibin of Darse No. VI 
has now cut off the principal drainage outlet to the 
sea. A new drainage or evacuation canal has, there- 
fore, been made to the east of the town which will 
convey to the sea the whole of the land water con- 
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verging on Dunkirk-—Fig. 5 (ante). New sluice gates 
and @ pumping station have been built at the point 
where the canal discharges into the entrance channel 
near the root of the East Jetty. Another set of sluices 
and a pumping station have been provided to control 
the inflow into the evacuation canal from the naviga- 
tion canals with which it is connected. 


CONCLUSION. 


It is expected that the building of the West Jetty 
will be completed this year; the concrete work 
of the lock was finished during the summer of 1934, 
and the erection of valves, gates, and bridge is now 
in progress. The new drainage canal and its outlet 
to the sea will be completed in 1935. 

The new harbour and dock works are being carried 
out under the direction of M. R. Broquaire, Ingénieur 
en Chef des Ponts et Chaussées, assisted by M. 
M. Etienne, Ingénieur des Ponts et Chaussées, 
who courteously allowed us to visit the works, 
and to whom, as well as to the principal contractors, 
we are indebted for information, ‘drawings, and 
photographs upon which this description is based. 

The contractors are Etablissements Sainrapt ct 
Brice, of Paris, in collaboration with Polensky and 
Zollner, of Berlin, and Wayss und Freytag A.G., of | 
Frankfort. 

The total cost of the new outer harbour and | 
entrance lock, including the gate caissons, lock bridge | 
and their mechanical equipment, will be about 
295 millions of francs. 

The evacuation canal and its accessory works are 
being constructed under the direction of M. | 
Broquaire, assisted by M, Flinois, Ingénieur des | 
Ponts et Chaussées, the contractors for the works | 
being VUnion d’Entreprises de Travaux Publics, | 
of Puris, in collaboration with les Etablissements | 
Zublin, of Stuttgart. 


} 











Obituary. 


W. W. GRIERSON. 

Tue death of Mr. William Wylie Grierson, until his 
retirement in December, 1923, chief engineer of the 
Great Western Railway, will be lamented not alone 
by railwaymen, but also by many friends in other 
walks of life. He died at the age of seventy-two 
after devoting his life, not perhaps wholly, but 
very largely to railway work, and after achieving | 
therein honours that he well merited. In the latter 
part of his life his fellowmen had paid tribute to his | 
worth and their regard for him by making him a 
member of numerous. committees. He was, for | 
instance, a member of those two committees appointed | 
by the Railway Executive Committee to deal with | 








| of marine navigation and propulsion. On several important 


out by the railway with which he was connected. 
have found an opportunity in some direction to make 


engineer on the Kemble and Tetbury line, and 
for many years thereafter he held similar positions, 
gaining experience in the widening between Pang- 
bourne and Didcot, and in the extension of the 
Carmarthen and Cardigan line, for the more important 
and difficult work he had to carry out in connection 
with the construction of the South Wales and Bristol 
direct line. That railway took seven years to com- 
plete and cost over one million pounds. In the 
formation of the alternative route to Bristol, which 
it provided vid Badminton, it was necessary to tunnel 
for 24 miles beneath the Cotswold Hills. In 1903 
he was appointed divisional engineer at Wolver- 
hampton, but as he was nominated to succeed Mr. 
Inglis (later Sir James Inglis), who had at that time 
just been appointed general manager, he never took 
up the position, but became engineer at Paddington, 
working in conjunction with Mr. W. Y. Armstrong, 
new works engineer. In 1916, when Mc. Armstrong 
retired, Mr. Grierson took over complete control 





| of the new works department, becoming chief engi- 


neer, a position for which his earlier experiences 
admirably fitted him. At this period, too, as an 
officer in the Engineer. and Railway Staff Corps— 
he was a Lieut.-Colonel at the time of his retirement— 
he was actively engaged upon liaison duties between 
the War Office and the railway companies in connec- 
tion with home defence, paying, in the course of this 
duty, a visit to France in connection with the railway 
troops employed there. In 1918 he was made a 
C.B.E. His retirement from the position of chief 
engineer and his appomtment as consultant to the 
railway company in 1923 at the age of sixty by no 
means brought a close to his public activities. 
He continued to serve upon numerous committees, 
and his election as President of the Institution of 
Civil Engineers occurred six years later in 1929. 


For at a time, when he was placed yet lowly | 
in the ranks, several important works were carried | 


But it seems more likely that in any event he would | 


his mark. His first appointment was that of resident | 








Letters to the Editor. 


(We do not hold onrselves reaponsible for the opinions of our 
correspondents. ) 


STEAM OR OIL. 


Sirr,—Referring to “ Cappadocia’s” letter in 
February 8th issue, which has just come to hand, it is 
evident that I did not make myself sufficiently clear, as 
I had no intention of “damning” his advocacy of the 
steam engine. What I had intended was an endeavour to 
bring out the fact that local conditions, such as the relative 
costs of coal and oil, and the cost of labour, have a very 
important bearing on the selection of the type of prime 
mover to be adopted in any particular case. It is obvious 
that the costs which must be considered are those which 
govern in that locality in which the prime mover is to 
operate, and it was not unnatural that I should refer to 
conditions on the Pacific Coast, as I happen to have 
resided here for the past twenty-five years. 

In reply to “ Cappadocia’s ” statement that I am “ not 
familiar with conditions,’ I would venture to suggest that 
I am a good deal more familiar with conditions on the 
Pacific Coast than he is, and I believe I made it clear in 
my last letter that it was conditions on this coast that | 
was referring to. 

“ Cappadocia ’’ thinks that “a boat which is earning 
its keep is always ready to go away.” He overlooks the 
fact that fuel has to be burned in keeping a steamboat 
ready to go, whereas when an oil engine driven boat stops. 
the consumption of fuel stops. 

It would be quite interesting te see * Cappadocia s © 
river steamer driven by one man and a boy. I can picture 
in my mind an arrangement of mirrors by which the man 
could see the water level in the boiler while steering on 
deck; also ingenious gadgets for opening the fire door and 
putting coal on. Quite like Heath Robinson ! 

When I first came to Vancouver in 1910 there were a 
large number of small steam tugs doing harbour towing 
and the like, and, as representative of a Scotch firm of 
marine engine builders, I installed quite a number of smal! 


your 








|and medium size engines and boilers. 


Since about 1920 


| there has not been a single new marine steam installation 
| made, whereas there have been a very large number of 








SIXTY YEARS AGO. 


Tue year 1875 marked a turning point in the history 


aspects there were many who were profoundly discon- 
tented with things as they were. It was still readily 
possible in those days for unscrupulous owners to send 
unseaworthy ships to sea and to reap unmolested the 
fruits of their insurance policy. Two years previously 
the Government had appointed a Royal Commission on 
Unseaworthy Ships. Its final report was presented in 


75. 





| Nevertheless its report was the occasion for much dis- | 


} 


| Institution 


appointment. Speaking at the annual meeting of the 
of Naval Architects, the President, Lord 
Hampton described it in terms implying that it shirked | 
making any decisive recommendation on how the insurance | 
question should be solved although it recognised that a 


| complete revision of the insurance laws was required. 
| The Committee recommended that the Marine Depart- | 
; ment of the Board of Trade should be strengthened, that 


| marine internal combustion engine installations made. 


BERNARD DUNELL. 
Vaneouver, B.C., March 2nd. 


“ HYMN OF BREAKING STRAIN.” 


Simm,—In an age of slushy sentiment, irreligion, and 
defeatism, how good it is to read the-virile yet reverent 
tone of Mr. Kipling’s latest work. How many of us, | 
wonder, will admit to the new courage we have drawn time 
and again from “If’’? How many more will welcome 
yet another incentive to effort and patience from the 
inimitable pen of the Empire’s poet ? “* Kipling ” should 


That Commission was presided over by the Duke | be compulsory in every school throughout the country 
| of Somerset who was assisted by men of great ability. | maybe someday he will ! 


March 15th. PACTIFIST-SICK. 








THE ENGINEERS GERMAN CIRCLE. 


For its twenty-eighth lecture, which took place on 
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WILLIAM WYLIE GRIERSON 


the standardisation of permanent way and signalling, 
and with the standardisation of load gauges and 
the strength of bridges. On. work of a similar nature 
he had been Chairman of the Committees of the 
British Engineering Standards Association, and 
membership of the Court of the University of 
Bristol had given him less specialised experience. 
He was elected President of the Institution 
of Civil Engineers, after serving for some years 
upon the Council. Mr. Grierson was born in 1863 
and educated at Rugby. Leaving school with a 
strong interest in the engineering side of railway 
working, he entered upon an apprenticeship, first 
under Mr. W. Dean, at that time locomotive and 
carriage superintendent at Swindon, and later with 
Mr. W. G. Owen, then chief engineer to the company. 
Thereafter his youthful intelligence and capacity 
caused him to be rapidly advanced. Perhaps those 
less capable than he might claim he was fortunate 
in the chances for advancement that came his way. 


| attention should be given to the improvement of discipline 
| in merchant ships and an improved system of courts of 
| inquiry into shipping disasters should be set up. On 
| the vital question of load line and survey it gave no lead. 

The Government following the Committee’s report 
| initiated certain legislation on the subject but in effect 
| it said that the questions of load line, stowage of cargo 
|and regulations governing the building of ships were 
| subjects which were to be left to the shipbuilders. Simul- 
| taneously in the House of Commons Mr. Plimsoll backed 
| by Messrs. Roebuck, Hodgson and Samuda introduced 
| a rival Bill designed to give the Government authority 
| to interfere in those matters. To that Bill we owe much 
| to-day. Discontent was equally marked in connection 
with certain vital aspects of marine engineering as distinct 
from naval architecture. We expressed our own views 
on the subject in a leading article in our issue of March 
| 19th 1875. In brief we alleged that the makers of marine 
| engines had got into a rut and were perpetuating a type 


| of engine which however economical it might be when 


new soon lost its advantage in that respect and speedily 
wore out and became a source of danger. The object of 
our attack was the compound engine using steam at a 
pressure of 70 Ib. to 80 Ib. and expanding it anything up 
to ten times. We asserted that it was common practice 
at sea to run such engines throughout the voyage with the 
throttle valve partially closed in order to reduce the 
steam chest pressure to 20 lb. or 30 Ib. below the boiler pres- 
sure and thereby to ease the engines and render them safe in 
working. We appealed to the reports of practical marine 
engineers to support our contentions and in the same issue 
printed a letter from “‘ An Ex-Cunard Engineer *’ which 
fully bore out our criticisms. This correspondent asserted 
that after two or three years’ service many compound 
engines were found to be much shaken, the boilers to be 
leaky and the ship to have a reduced speed. 


had had three pairs of high and low-pressure cylinders in 
the same time. He had he said seen ships with high- 
pressure compound engines coming into port with 30 
per cent. of their boiler tubes stopped and with 80 per 
cent. of them leaky, To enable them to arrive at all it 
had sometimes been necessary to put chopped-up hay 
and straw, bran, or horse dung into the boilers. Since the 
introduction of the compound engine, he concluded, 








breakdowns at sea had increased by at least 50 per cent. 
and the percentage of steamers lost had become greater. 


He | 
instanced a ship which had required three new high- | 
pressure cylinders in eighteen months and another which | 





| Monday evening, March 18th, at the Institution of Mech- 
| anical Engineers, the Engineers’ German Circle had the 
pleasure of a visit from Professor Dr.-Ing. R. Plank, of 
Karlsruhe University, an authority of international repute 
on the science of refrigeration, who described some modern 
German refrigerating plants. Dealing first with small 
commercial and domestic refrigerating units, Dr. Plank 
illustrated several types of machines, including a new 
magnetically operated compressor by the firm of A. Jeves, 
of Frankfort-on-Main, which was shown for the first time 
at the recent Leipzig Fair. Some recent German inter- 
mittent absorption machines were also described. Among 
the larger plants illustrated were several designed and built 
by the firms of Borsig and of Linde, many of which were 
also exhibited at the recent Léipzig Fair. Among the 
practical applications of such plants described by Dr. 
Plank two were noteworthy : first, the large installation 
at Thyssens’ Hamborn works for cooling coke oven gas 
and removing naphthalene before piping into the gas grid : 
and secondly, a large open-air skating rink at Garmisch- 
Partenkirchen, in Bavaria, which is being built for the 
1936 Olympic Games. Finally, the lecturer dealt briefly 
with the manufacture of dry ice, a block of which, by the 
kindness of British Solvents, Ltd., was on view. A good 
discussion took place and several speakers thanked Dr. 
Plank for his clear enunciation and exposition of his 
subject. Over seventy members were present and after 
the lecture an informal dinner took place at the d’Abernon 
Club, 6, Carlton-terrace. 

On Tuesday evening, Dr. Plank lectured before the 
| British Association of Refrigeration at the Institute of 
| Marine Engineers, on ‘Household and Commercial 
| Refrigeration, with Special Reference to Dry Absorption 
| Machines.” 











Ir is announced that the Madras Government has 
| decided to commence the construction of the second stage 
of the Pykara hydro-electric development. The waters 
of the Mukurti basin will be stored by a dam to be built 
at an altitude of 6795ft. The dam will be 90ft. high above 
the level of the river bed, and the reservoir will have an 
ultimate effective capacity of 1,600,000,000 cubic feet. 
The first step will be to store 500,000,000 cubic feet, and 
further work might be temporarily suspended if neces- 
sary till the demand for power justifies the completion. 
The cost of the scheme is estimated at Rs. 21} lakhs. 
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Leipzig Technical Fair. 
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(Continued from page 274, March 15th). 


We continue in what follows brief descriptions of 

machine tools we have selected from more than 
200 firms which exhibited in Hall No. 9 at the recent 
Leipzig Technical Fair. Great interest was shown in 
new lathes specially designed for railway work, one 
of these being a lathe for turning the treads of tirés 
and another for boring out tires. 


WILHELM HEGENSCHEIDT. 
The tirm of Wilhelm Hegenscheidt A.G., of Ratibor, 
exhibited in operation a new patented type of half- 





can either be adapted for repair work or for the turn- 
ing up of new wheels on their axles. 


NrEMA-NEISSE. 

In Fig, 20 we show the wheel tire turning and boring 
mill exhibited by Nema-Neisse, of the Neisser- 
Eisengiesserei und Maschinenbauanstalt, of Neisse- 
Neuland, The mill is motor driven through a gear- 
box of the Rosenstein type, which allows a standard 
motor to be employed. The bed of the machine 
takes the form of a double ring, which is strongly 

















Fic. 


automatic, high-duty wheel lathe for turning up the 
treads and bearings of locomotive, tender, and wagon 
wheels. It is illustrated in Fig. 18 herewith, It has 
centres of 600 mm., with an overall length for axles 
of 2600 mm. The bed has a length of 5600 mm. and 
a breadth, of 1030 mm. A variable-speed motor of 
45 to 50 b.h.p. is used to drive it. The new design 
includes two tool rests at the back of the lathe for 
roughing cuts, which employ circular-shaped tools, 
and two front tool rests which carry the form tools 
for the finishing cuts. All four tool rests and the tail- 
stock are motor-operated and push-button controlled, 
with variable-feed and quick-return motions. In 

















Fic. 19-WHEEL CHUCK 


the centre of the lathe there is a roller support which 
engages the middle part of the axle and centres it 
automatically. The centres in the axles were, we 
noted, unusually large, in accordance with recent 
German State Railway practice. An interesting part 
of this machine is a floating chuck—Fig. 19—which 
grips the inside rim of the tire. It consists of a frame 
of levers which by the rotation of the face plate force 
outwards jaws which engage the inside edge of the 
tire, thereby releasing the centres of all stress. When 
a set of wheels and axles are machined, the tailstock 
is run outwards and the finished set removed by the 
crane, and a new set put into place. The machine 








18—WHEEL AND AXLE TURNING LATHE—HEGENSCHEIDT 


ribbed and is cast in one piece with the tace plate 
bearings and the V-shaped guide ways. The face 
plate is of the three-jaw self-centring type. The 
chuck jaws consist of a shoe on which the tire is 
held centrally and on which it rests, it being held in 
position by a powerful screw. 

The right-hand slide is used for both roughing and 
finishing, and carries on one side the roughing tool 
and on the other the finishing cutter, as well as a 
chamfering tool, which slides in and out. After the 
roughing cut is finished, the tool holder is lowered 
and swung through 180 deg., and then re-tightened 
for the finishing cut. The cross rail and housings are 


minimum diameter of 700 mm. up to a maximum 
diameter of 2350 mm. 

The machine illustrated has. a designed output o! 
twenty-six to twenty-eight tires per eight-hour shift 


WANDERER: WERKE. 

The Wanderer-Werke, of Schoenau-Chemnit,,. 
formerly the firm of Winklhofer und Jaenicke A.G.. 
celebrated its fiftieth anniversary in February, and 
it was represented at Leipzig by a full range of milling 
machines from which we have chosen the new surface 
milling machine illustrated by Fig..21. There ar: 
two new models, 50 P-and 51 P, with table surfaces 
of 238in. by 7fin. and 85}in. by 11fin. They are 
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FIG. 21—MILLING MACHINE—WANDERER 


specially designed for roughing work and have 
separate motors for the spindle and table drives. 
these being 3 and 5 b.h.p: and 0-5 and 1 b.h.p. 
respectively for the two models. Each machine has 
twelve spindle speeds, which are made available by 
change gears, the standard speed range being from 
24 to 300 r.p.m. <An alternative design provides at 
extra cost a speed range of 40 to 600 r.p.m. or 96 to 
1200 r.p.m. 

On the machine illustrated full automatic table 
control has been adopted, so that it is possible to 





change immediately from the feed movement in onr 




















FiG. 20—TIRE TURNING AND 


heavy in build, and are adjustable by means of taper 
gibs. There are six changes of speed for the roughing 
head and three for the left-hand grooving head, which 
is employed for cutting the groove for the spring ring 
and for facing the stop ledge. Tool setting is facili- 
tated by graduations on the cross rail and a micro- 
meter measuring device on the right-hand head. 
Both the heads have horizontal quick-travel feeds, 
and the easy service of the machine is ensured by a 
power-driven crane which forms a part of the struc- 
ture. The unit we haye described is built in four 
different sizes, capable of machining tires with a 





BORING MILL—NEMA- NEISSE 


direction to quick reverse or feed in the opposite 
direction, The table speeds for the two machines 
are in three ranges of twelve, like the spindle speeds, 
the standard range being }in. to. 5ggin. per 
minute, or special ranges at extra cost of }pin. to 
11 in. 
KOLLMANN. 

We illustrate in Fig. 22 a plano-milling machine 

shown by the Kéllmann Werke A.G., of Leipzig, with 


three motor-driven milling heads arranged for 
machining a light alloy internal combustion. engine 
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casing. As Fig. 22 indicates, there is a special separate 
flanged motor for each milling spindle and for the 
table motion, the power being transmitted through 
a pinion and a large spiral gear wheel. For the speed 
change a standard three-speed sliding gear is pro- 
vided, which in conjunction with a pole-changing 
motor gives six changes, or, by, using pick-off gears, 
twelve changes of speed. These give a range of speeds 
23 to 200 or 60 to 840 respectively, each headstock 
being independent of the other. The machine is 
controlled by push-buttons arranged on either side. 
Signal lamps, magnetic cut-outs, and thermo- 


FiG. 22—PLANO-MILLING MACHINE—KOLLMAN 


elements to ensure safe working are all employed on 
different designs of machines. All the milling heads 
are furnished with fine adjustment devices. The 
work table is worm and rack driven, and there are 
twelve of twenty-four finely stepped feeds, ranging 
from 20 mm. to 400 mm. per minute, and for light 
metal alloys 30 mm. to 600 mm. The firm showed 
other types of milling machines, together with the 
special inserted-tooth milling cutters it supplies. 


HERMANN PFAUTER. 


From a large group of milling machines which were 














FIG. 23—PRECISION MILLING MACHINE—PFAUTER 


exhibited by Hermann Pfauter, we choose for illus- 
tration a new design of small precision milling and 





principle and can be employed for a variety of work, 
such as bevel pinions and worm and helical gears, 
besides other milling duties, As Fig. 23 shows, the 
machine, which is of the vertical fly-wheeél type, is 
electrically driven. Attention may be drawn to 
the neatly designed vertical pillar support and the 
top horizontal slide, which supports the upper end 
of the work spindle, and which is fitted with a special 
bayonet clamping device. A valuable feature of this 
machine is the automatic rotating table which dis- 
poses of all cuttings and guides them to the dis- 
charge outlet for the cooling medium and metal 


per revolution. The boring spindle is, through a 
clutch, directly attached to the driving shaft. and is 
accommodated ina deep boring ‘slide, which moves 
on the face of the column of the machine. The 
lower end of the boring spindle carries a rigid sleeve 
with two plain adjustable bearings, the lower of 
which is close to the boring tool. By this means the 
tool is supported close to its work in all positions, as 
the long sleeve and the head enter the cylinder which 
is being bored. In order to enable different diameters 
of work to be machined with a sufficiently rigid boring 
head, three heads and sleeves are provided, with 




















chips. This new machine is one which is readily 
adapted to a large range of work, and is complete 
with its own lubricating and cooling systems. 


MAYER AND SCHMIDT. 


In Fig. 24 we illustrate a new fine-boring machine 
by Mayer and Schmidt, of Offenbach am Main, which 

















FiG. 24—BORING MACHINE—MAYER 


has been specially built for the accurate machining 
of cylinder liners, to which a fine surface is.given by 
a single cutting tool of a carbide alloy, which is 
applied at high cutting speed with a very fine feed. 
By means of a Heynau gear drive, a stepless spindle 
speed from 70 to 650 r.p.m. is provided, while sliding 





wheel-cutting machine, which works on the generating 





FIG. 25—HYDRAULICALLY- OPERATED DRILLING MACHINE—HELLER 


ranges of 2in. to 3+4;im., 34in. to 5jin., and 4in. to 
9{in. The controlling levers are neatly grouped at 
the side of the column, and a table with compound 
adjustment is provided for setting up the work, a 
simple centring device being employed. 


GEBRUDER HELLER. 


Among the many drillmg machines shown, we 
have chosen for illustration in Fig. 25 the hydraulically 
operated high-duty radial drilling machine, exhibited 
by Gebruder Heller, of Niirtingen, Wirtemberg. 
This machine is characterised by its very robust con- 
struction, and the faet that hydraulic power is em- 
ployed for locking the standard, arm, and saddle. 
and for controlling the speeds of the machine. It 
will be seen that the more usual cylindrical column 
has been replaced by a box-shaped standard, on the 
front of which is earried the slide for the arm. The 
foot of the standard is of large diameter and, when 
loose, it is carried on ball and roller bearings. When 
it is desired to rotate it the standard is slightly lifted, 
and when in position is securely clamped to the bed- 
plate by hydraulic pressure. The arm is also moved 
vertically and locked by hydraulic pressure, the main 
pump being accommodated within the standard at 
the top and motor driven. A further électrically 
driven hydraulic pump in the saddle serves to actuate 
the driving clutch for the drilling spindle, and to 
give sixteen speeds by means of sliding gears. It 
also locks the saddle to the arm. The controls are 
very simple in their operation, and tests have shown 
that the special design of standard and arm support 
adopted has resulted in a high-duty machine of great 
rigidity and accuracy. 

(To be continued.) 








Wir the object of relieving unemployment and at the 
same time improving land drainage, a special effort is 
being made by the Commissioners for the Special Areas 
of England and Wales to bring about the formation of 
eatchment boards for the prevention of flooding. A 
circular has been sent to local authorities in South Wales, 
Durham, and West Cumberland drawing their attention 
to the special 60 per cent. grant which the Government is 
prepared to give in these areas. The offer applies to the 
reconditioning of waterways with adequate channels for 
flood water and the creation of sea defence works where 
the land is liable to inundation. Altogether, forty-eight 
catchment boards are in operation in England, but few 
of these are in the special areas, where flood damage is 





gears furnish six feeds from 0-025 mm. to 0-4 mm. 


considerable. 
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A New Trigonometrical Slide Rule. 


NOR the purpose of effecting trigonometrical calcula. 
tions, the ordinary * 10- inch * slide rule is provided 
with two scales of angles, the S and the T scales, on the 
reverse side of the slide. These scales are operated in 
conjunction with reference lines engraved on the under- 
side of the body. Alternatively, with the slide reversed, 
the S scale may be operated directly against the A scale 
and the T scale operated similarly against the D seale. 
This arrangement of the scales cannot be described as 
wholly satisfactory. It manifests defects in connection 
with the range covered, the accuracy with which calcula- 
tions may be performed, the general convenience with 
which the rule may be operated, and the practical con- 
struction of the rule. 
The two angle scales are sufficient to enable all the six 
trigonometrical ratios to be determined throughout prac- 
tically the full range from 0° to 90°. Of necessity the 


range cannot be complete in any one of the six cases, 





> 


cluded. Inconvenience of this kind is encountered, in 
particular, in calculations involving the multiplication of 
a numerical factor by a sine—-or cosine—value and then 
by a tangent—or cotangent—-value. For example, a 
calculation of the form p sin « tan f requires for its com- 
pletion ten operations including the inversion and re- 
inversion of the slide and the noting of an intermediate 
result. The fact that the tangents and cotangents are 
presented on the C and D scales and the sines, &c., on 
the A and B scales is undoubtedly one of the most im- 
portant disadvantages of the ordinary slide rule when 
applied to other than very simple trigonometrical caleu- 
lations. It is of direct advantage only in two cases, namely, 
when dealing with expressions of the form p sin « tan® # 
or p «’sin « tan £, in which the square and square root 
relationships of the A and D scales may be applied with 
advan: x 

As regards the practical construction of the rule the 





plete rule. It is identical with the engineer-commerce 
ate in so far that it is provided with two log-log scales, 
A and B scales, a scale of reciprocals, C and D scales, and 
a scale of cubes. From the trigonometrical point of view 
its novelty lies in the two additional scales, arranged in 
line with one another on the slide, between the scale of 
reciprocals and the C scale. Of these two scales that on 
the left, marked I 8 D and I T D—inverse sine differential 
and inverse tangent differential—is graduated from unity 
at the left-hand, or sine, end down to zero at a point Y 
near the middle and thence to 1-76 at the right-hand, 
or tangent end. The other scale, marked T D and 8 D 
tangent differential and sine differential—is graduated 
from 60° at the left-hand, or tangent, end down to zero 
at a point U near the middle and thence to 90° at the 
right-hand, or sine, end. ‘The zero Y of the inverse scale 
is aligned with the graduation 1-746 of the C scale and 
the zero U of the right-hand scale with the graduation 
5-73. ‘These figures are derived from the relationships : 


/180=0-01746 and 180/2= 57-3. 


As an example of the method of operating the pie 
let sin 43° be required. The accompanying sketch, 
illustrates the procedure. The cursor line is placed 4 
4-3 on the D scale and the slide is moved until 43° on 
the 8 D scale is registering with the cursor line. The valuc 
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THE THORNTON SLIDE 


limitations bemg imposed by the fact that if the 100 
graduation of the A seale is taken as unity the unity 
graduation of that scale will represent 0-01 while if the 
10 graduation of the D seale represents unity the unity 
graduation of that scale must be read as 0-1. As a result 
of this restriction the aetual ranges over which the trigono- 
metrical ratios may be read are limited to the following :-— 


Sine and cosecant 0° 35’ to 90° 
Cosine and secant 0° to (89° 25’ 
t and cotangent 5° 43’ to 84° 18’ 





The tangent and aiieies range may, however, be 
extended down to 0° 35’ by taking advantage of the fact 
that for small angles the tangent and cotangent may be 
replaced respectively by the sine and cosecant without 
material error in most calculations. 

The actual ranges covered are, with this extension, 
satisfactory but the system may be regarded as defective 
under the heading of range because the manner of deter- 
mining the ratios is not uniform as from one ratio to 
another nor in all cases is it uniform throughout the range 
of any one ratio. Thus while the sine and cosecant can be 
read directly, the cosine and secant have to be determined 
as the sine and cosecant of the complementary angle. 
The lack of uniformity is, however, chiefly marked in the 
case of the tangents and cotangents. From 0° 35’ to 5° 43’ 
the values of these ratios have to be determined from the 
sine and cosecant values. From 5° 43’ to 45° the tangents 
and cotangents can be read directly on the C and D scales. 
From 45° to 84° 18’ the values have to be determined as 
the cotangent and tangent respectively of the com- 
plementary angle. In addition to this lack of uniformity 
in the method of determining the ratios the system requires 
us to give a changeable interpretation to the significance 
of the numbers on the A BC and D scales. For sines and 
cosines the numbers on the A and B scales are to be read 
as extending from 0-01 to 1 but for cosecants and secants 
they are to be taken as they stand, that is as ranging from 
| to 100. For tangents as far as tan 45° we read the figures 
of the C scale as ranging from 0-1 to 1. Beyond 45° we 
have to determine tan « as cot (90°—) and for that 
purpose are required to read the numbers of the D scale 
as ranging from 1 to 10. A corresponding reversal occurs 
in the case of the cotangents. 

As regards accuracy the tangent and cotangent values 
deduced from the ordinary slide rule are satisfactory 
throughout the whole range from 0° 35’ to 84° 18’. The 
procedure for determining the tangents of angles in 
excess of 45° promotes rather than diminishes accuracy 
for, in effect, it provides 10in. of scale length for the 
tangents of angles less than 45° and an equal length for 
those of angles above 45°. The sine and the other ratios 
suffer from the double disadvantage that the S scale 
extends from practically 0° to 90° and is read in con- 
junction with the compressed A and B scales. The net 
result is that on the 10in. scale length available the sines 
of all angles from 45° to 90° have to be crowded into the 
last jin. At the lower end the S scale and the A and B 
scales are very open. As a consequence the angular value 
can be closely set and the sine value read with very high 
accuracy. At the upper end the opposite conditions pre- 
vail and we can neither set the slide nor read the result 
with exactitude. This variation of accuracy applies not 
only to the sines, but to the cosecants, cosines and secants. 
In addition to the actual variation in the accuracy of the 
values it should be noted that the accuracy of the sines 
and associated ratios is in general not of the same order 
as that of the tangents and cotangents at corresponding 
points of the range. 

Ineonvenience of operation arises from the fact that the 
sine or tangent values obtained with the unreversed slide 
are presented on the B or C scale and must be read and 
transferred to the A or D scale before the multiplication of 
the values by a numerical factor can be completed. This 


inconvenience can be avoided by reversing the slide, a 
procedure which is itself not wholly convenient but which 
enables us, without an intermediate reading, to multiply 
the numerical factor directly by the sine or tangent value. 
In some forms of calculation it is necessary to reverse the 
slide and later to re-invert it before the work can be con- 








fact has to be noted that the S and T scales are engraved 
on a strip of ivorine which is separated from the B and C 
scale strip by the wooden intermediate portion of the slide 
and that the.reference lines on the underside of the body 
are engraved on material similarly separated from the 
material of the A and D scales. The accuracy of the rule 
therefore depends not only upon the accuracy with which 
the scales are engraved but also upon the accuracy with 
which they are mounted relatively to one another. 
Further, differential ageing of the material of the scales 
may in time render an initially accurate rule inaccurate. 
This short analysis of the defects of the ordinary slide 
rule as a trigonometrical calculator clearly indicates 
certain of the requirements which an ideal rule intended 
for the purpose should fulfil, We may therefore pass 
directly to a description of a new form of trigonometrical 
slide rule recently produced by A. G. Thornton, Ltd., of 
Manchester, which would appear to embody these ideal 
























































requirements in considerable measure. This new rule 
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“Tee Excincen” 


RELATIONSHIP OF THE SCALES 


may be regarded as a development of the Thornton 
“* P.L.C.” engineer-commerce slide rule, which we described 
in our issue of April 7th 1933. That rule was of the 
log-log pattern and was designed to effect calculations of 
the form y=a* or y=(1+ 2)" such as arise in connection 
with problems involving rates of interest and the accumu- 
lation of capital and in certain physical connections in 
which laws of the compound interest rate of growth type 
are encountered. The rule we may recall was, as is usual 
with log-log rules, provided with two scales engraved 
proportionately to the logarithms of the logarithms of the 
numbers marked on them. The higher of these scales 
extended down to the number 1-10 at its origin and as a 
consequence enabled the rule to be employed on calcula- 
tions involving rates of interest or growth amounting to 
10 per cent. or upwards. The novelty of the rule resided 
in the addition to it of a small differential scale, barely 
jin. in length, whereby it became readily possible without 
the addition of extra log-log scales to deal with problems 
involving any rate of interest less than 10 per cent. down 
to 0 per cent. The mathematical origin of this differential 
scale was explained in our article. The new trigonometrical 
rule represents a farther application of the differential 
scale principle. 

In an accompanying engraving we illustrate the com- 
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RULE WITH DIFFERENTIAL TRIGONOMETRICAL SCALES 


of the sine, read as 0-682, is presented on the D scale 
below the graduation 10 of the C scale. 

The mathematical principle behind this process depends 
upon the fact that sin 2, if x is in radians, can be expressed 
in series form thus :— 

Sin 2=a2—23/3!+ a4 /5!— 2" /7!+-&e. 
We may therefore write, sin r= <2 . f(x), where : 

f(#)=1—2 /3!1+-24/51— 28 /7!+&e. 

In other words the value of sin «° can be found by con 
verting «° into radians and multiplying the result, ., 
by an appropriate correcting factor f(x). The value a 
may be converted into radians either by multiplying ‘t 
by 2/180 or dividing it by 180/x. The value of the correct 
ing factor can readily be calculated. For x (or a)=0, 
f(x) is clearly unity. For any other value it can be caleu- 
lated from f(z)=sin x/z. Thus for 243°, f(z) =0- 9093 
and for «= 90°, f(a) =0- 6366. 

From the diagram, A, it will be noted that the process 
of a. the value of sin 43° is exactly equivalent to 
dividing 4-3 by a certain figure which we have called 
5:73+y. This figure is the graduation of the C scale 
with which the 43° graduation of the 8S D scale is aligned. 
The result of the operation will therefore be to present 
us with the value of 4-3--(5-73+y)—or, more precisely, 
with ten times the value of this expression if we read the 
answer on the D scale below the graduation 10 of the C 
scale. Manipulating this expression in a simple manner 
we may rewrite it as : 

13x 2 5-738 

”* 180° (5° 73+ y) 
The process is therefore equivalent to the conversion of 
43° into radian measure and the multiplication of the 
result by a certain factor which is a function of y. If 
this factor is identical with the correcting factor f(«) 
appropriate to 43° the answer will clearly be the value of 
sin 43°. To fulfil this requirement we must have : 

5-73 /(5-73+-y) =f(x) =0- 9093, 

which gives us 5-73+y=6-30. Hence the graduation 
marked 43° on the SD scale must be engraved in line 
with the graduation 6-30 of the C scale. In general any 
graduation «° of the 8S D scale must be engraved in line 
with the graduation 5-73/f(x) of the C scale where f(x) 
is the value of the correcting factor appropriate to the 
angle «. 

For «=90° f(z), as already noted, has the value 0- 6366 
and therefore the 90° graduation of the S D scale should 
be aligned with the graduation 5-73--0-6366=9-000 
of the C scale. The $D scale therefore extends from 
5-73 to 9 on the C scale. On a “10-inch” or 25 cm. 
slide rule the distance between these graduations can 
readily be proved to be 25 log 2/2 or 4-9cm. This is the 
total length of the 8 D scale. It can similarly be proved 
that the distance from 0° to 45° on the 8 D scale is given 
by 25 log 2/2/2 or 1-14cm. These figures reveal the 
somewhat fact that the SD seale increases in 
openness towards the 90° end which is the very reverse 
of the condition encountered in the trigonometrical scales 
of the ordinary slide rule. 

The origin of the tangent portion of the right-hand 
differential scale may be explained in a similar manner. 
Expanding tan 2 we may write : 

tan w=a (1+-2?/34-2 2/164 17 w §/315-+-&c.), 
or tan «=a.F(x). The factor F(z) has the following 
values :— 
a? 0 30 45 
F(z)... T°. oReR@ ER eres .. 


It will be noted that F(x) increases as « becomes greater 
whereas the corresponding factor f(x) for the sines 
decreases. This fact is of critical importance in the design 
of the rule for it means that while the S D scale will extend 
towards the right the T D scale will extend towards the 
left. Further the fact that F(x) and f(z) have the common 
value unity when « is zero means that the two scales abut 
against one another with their common origin over the 
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graduation 5-73 of the C scale. The fact that F(z) 
extends to infinity when «= 90° means that the T D scale 
must of necessity be cut short. 


The procedure for determining tan «° when «=36 | 


is shown in the diagram at B. The cursor line is set to 
3-6 on the D scale and the slide is moved to bring 36° 
on the TD scale against the cursor line. The answer, 
read as 0-726, appears on the D scale below the 10 of the 
C scale. 

As before the process is equivalent to dividing 3-6 
by a certain figure, namely the figure 5-73—z which is 
in alignment with the 36° graduation of the TD scale. 
The answer, manipulating the expression as previously, 

36 x x di 


will be the value of : 
180 (s4a)> 


and will therefore be the value of tan 36° if the portion 
in brackets is the value of F(a) appropriate to 36°. In 
general the procedure will give the value of tan «° if the 
graduation «#° on the T D scale is engraved in alignment 
with the value 5-73/F(z) on the C seale where F(x) is 
the correcting factor appropriate to «°. It can readily 
be calculated that the length’of the T D scale from the 
zero graduation to the graduation marked 45° should be 
2-62 em. and from the zero to the 60° graduation, 5-46 cm. 
The TD seale, like the 8S D scale, therefore increases in 
openness as « increases. 

The TD scale must of necessity be cut short since 
I(x) becomes infinitely great for «= 90°. 
ever be carried as far as about a= 83 
it to overlap the left-hand end of the C scale. 


without causing 
Actually, 


as will be seen, it is stopped at 60° in order to leave room | 


on the slide for the inverse sine and tangent differential 
scales. With this truncated scale the tangents of angles 
in excess of 60° are determined as the cotangents of the 


It might how- | 


is a marked feature of the trigonometrical scales of the 


ordinary slide rule. We may briefly examine this point 
with specific reference to the sine differential scale. Of 
the total length of that scale, as previously stated, about 
one-quarter is occupied by the graduations from 0° to 45°, 
the remaining three-quarters covering the range from 45° 
to 90°. The earlier portion of the scale is therefore very 
“crowded” as compared with the later portion. ‘For 
example the first graduation which it is possible to 
engrave to the right of the zero line at U re mts 5° 
and the second 10°, From 10° to 30° it is possible to show 
two-degree graduations. From 30° to 70° the graduations 
P degrees and from 70° to 90° by half-degrees. 
t might therefore be concluded that the accuracy cannot 
be nearly so good at the low as at the high end. is con- 
clusion is erroneous, It overlooks the fact that the 8 D 
scale is a differential correcting scale, and that any 
inaccuracy caused by. the close meering a+ the low end of 
the scale is an inaccuracy applying to the correcting factor 
and not to the value being corrected. It is just at the low 
end of the scale that accuracy in the correcting factor is 
of least importance, for as ~ diminishes sin « becomes 
more and more nearly equal to « expressed in radians, 
that is to say, to the value presented on the D scale under 
the 10 of the C scale before any correction is applied by 
means of the differential scale. In addition, as « decreases 
the farther towards the left is the value of sin « presented 
on the D scale, that is to say, the farther towards the open 
end of that scale where inaccuracies of setting have the 
least effect on the result, and where simultaneously the 
initial setting of the cursor can be effected with the greatest 
accuracy. 
A few actual examples will serve to illustrate the 
accuracy of the rule. Using the magnifying glass which is 





attached to the cursor as an additional feature, we find | 


that the rule gives the value of sin 71° 30’ as 0-945—, as 


complementary angles. As in the case of the ordinary | against the true value 0-94832. Going towards the low 
slide rule, the setting of the rule for the purpose of reading | end we find that for sin 11-7° it gives the answer 0-203—, 
tan f# on the D seale below the 10 of the C scale simul- | as against the true value 0- 20279. In this case the divisions 





taneously presents cotangent # on the C scale over the 
unity graduation of the D scale. There is however an 
alternative method of finding the cotangent which has 
the merit of presenting the value on the D scale ready for 
multiplication by a numerical factor. By this process 
to find say tan 76°—that is cot 14°—-the graduation 1-4 
of the C seale is aligned with the unity graduation of the 
D scale. The cursor is then moved to 14° on the T D 
scale and the answer, 4:01, is read on the D scale where it 
is crossed by the cursor line. 

The inverse sine and inverse tangent scales provide 


the means of determining in a direct manner the magni- | 


tude, in degrees, of an angle whose sine or tangent is of 
a given value or, in the usual notation, they enable us to 
evaluate expressions of the form x«=sin™a or y=tan™ b. 
The origin of the left-hand differential scales may be 
explained in the same way as that of those on the right. 
Thus sin™ a may be expanded as a series and written as 


sin~! a=a (1-+a?/6+3 a*/40+ 5 a®/112+ &c.), 
while tan~ 6 may similarly be expanded as 
tan“! b=b (1—b?/3+4+-b*/5—b*'7+- &c.), 


or sin™! a=a.g(a), and tan“! b=b.G(b) where g(a) 
and G(b) are the correcting factors by which a and 6 
must be multiplied in order to give the angles, in radian 
measure, of which a and 6 are respectively the sine and the 
tangent. Since the value of a must lie between 0 and | 
the full range of the factor g(a) extends from 1 to 1-5708. 
The value of b may be anything from 0 to infinity. The 
range of the factor G(b) therefore extends from 1 down to 
zero. It ‘will be noted that here again the value of each 


factor is unity when a or b is zero and that as a or b | 
increases the value of the one factor increases while that | 


of the other decreases. The two inverse scales therefore 
abut against one another and extend in opposite directions 
along the slide. 

The procedure for determining sin™ 0-4 is shown at C 
in the accompanying diagram. The cursor is placed at 4 
on the D scale and the slide is moved to bring 0-4 on the 
IS D scale to the cursor line. The answer, read as 23-59°, 
is presented on the D scale below the unity graduation of 
the C scale. 

The zero of the I 8 D scale is, as already noted, in align- 
ment with the graduation 1-746 of the C seale. The pro- 
cedure described is therefore equivalent to dividing 4 by 
some number 1:746—p. If then 1-746—p=1-746/9(a) 
where g(a) is the value of the correcting factor appropriate 
to a=0-4 the answer, by the same process of reasoning as 
previously employed, will be the magnitude in degrees 
of the angle whose sine is 0-4, or more precisely one- 
tenth of the magnitude. It can readily be proved that to 
cover the range of the possible values of a namely from 
a=0 to a=1 the length of the ISD scale will be the 
same as that of the 8 D scale, namely 4-9 cm. 

The same argument is applicable to the IT D scale. 
This scale as in the case of the T D scale has of necessity 
to be cut short for it is obviously impossible to accom- 
modate on the slide values of 6 which would cause the 
LT D scale to overlap the space reserved for the T D 
seale. As already noted the I T D scale is stopped at the 
graduation corresponding to 1-76 or the tangent of 60° 24’. 
If b exceeds 1-76 the value of tan~' 6 can be found with 
very little trouble by means of the relationship 


tan™ b=90° — tan (1/b), | 


the required reciprocal of 6 being read on the scale of 
reciprocals on the slide. 

One of the obvious advantages of this new rule lies in 
the fact that the values of the trigonometrical ratios and 
of the inverse functions are presented on the D scale. 
They therefore not only benefit from the openness of this 
seale but are presented in such a way that, without being 
read and noted, they may be immediately multiplied or 
divided by a numerical factor. Alternatively they may be 
immediately squared by transferring them to the A scale. 
Reversal of the slide is never required. 

As regards accuracy we have already noted that a strong 
advantage of the rule lies in the fact that the sine and 
tangent differential scales increase.in openness—instead 
of diminishing—towards their high ends. The same feature 
is manifested by the inverse differential scales. It is 
reasonable to ask whether this fact does not simply mean 
that accuracy at the high ends of the scales has been ob- 


| at the lower end of the 8 D scale do not permit us to be 
| more accurate in our setting than to call 11-7° say 12°. 
| Nevertheless the error in the answer is confined to the 
fourth place of decimals and possibly may be only in the 
fifth place. If we go to still smaller angles the accuracy 
does not diminish but actually improves. For example 
| we find that the rule gives us sin 2-45° as 0-04275— 
| Tables to five places of decimais give the value as 0-04275. 
| The slide rule answer is, in reality, the more accurate 
value for, to seven places of decimals, the value of sin 
| 2-45° is 0- 0427475. 

From these trial results it should be obvious that in 
spite of the close graduation of the differential scale at 
the lower end, the accuracy of the readings is consistently 
high throughout the whole range from 0° to 90°. At the 

| least it is equal to that of the usual four-place tables and 
in parts exceeds that of five-place tables. The accuracy 
| of the tangents and of the inverse functions is of the same 
| order. 
| Jn certain minor respects the rule does not fulfil all the 
ideal requirements indicated in the opening paragraphs 
| of this article. It does not, for example, permit calcula- 
| tions of the form p sin « tan £ to be effected without 
| intermediate readings and re-settings, there is a change 
| in the method of operation in the case of the tangents 
| for angular values in excess of 60° and the decimal inter- 
pretation of the figures on the D scale is not completely 
uniform throughout the whole range. In its major 
| features, however, the rule represents a notable and 
| fascinating development of the slide rule as a trigono- 
metrical calculating device. 








| Wages in the Engineering Industry 


| A CONFERENCE was held at the Great Central Hotel, 
| Marylebone, on Wednesday, March 13th, between repre- 
| sentatives of the Engineering and Allied Employers’ 
| National Federation and various trade unions associated 
with the engineering industry. The purpose of the con- 
ference was to enable the employers to give their con- 
sidered reply to the arguments adduced by the trade unions 
at the conference held on December 19th, 1934, in support 
of their application for an advance in wages of 2d. per 
hour, with an equivalent advance in piecework prices, and 
a revision of the 1931 agreement regarding piecework, 
overtime and nightshift conditions. 

Sir John Siddeley, C.B.E., was in the chair, and the 
employers’ reply to the unions’ case was made by Mr. 
Alexander Ramsay, Director of the Federation. In the 
course of his speech, Mr. Ramsay replied specifically to 
every point urged by the trade unions at the previous con- 
ference. The following are some of the main points made 
by Mr. Ramsay, and as circulated by the Employers’ 
Federation :— 


WAGEs. 


The trade unions, in support of their application, had 
made the allegation that skilled engineering workers are 
receiving very low wages in comparison with workers of 
comparable grades in many other industries. Mr. R Vv 
held that this accusation was definitely not the case. 

Speaking of the industry as a whole, Mr. Ramsay 
informed the unions that, on the basis of data compiled 
by the Federation in October of every year, the earnings 
of all skilled men employed in the industry at October, 
1934, amounted on the basis of a 47-hour week to 70s. 94d. 
Actual earnings were 73s. 04d. per week. 

In respect of all adult male workpeople employed in the 
industry, other than skilled men, the average earnings 
per head were 62s. 23d. per week, or based on a 47-hour 
week they were 59s. 2$d. per week. These figures, based 
on actual payments made to the workpeople employed 
by firms representing 90 per cent. of the entire employ- 
ing power of the Federation, show beyond all mt 
that the earnings in the industry compare favourably 
with those in any other industry in the country. 

Furthermore, there is another very important con- 
sideration. During the slump years when cuts and reduc- 
tions of wages were more or less the order of the day, half 
the workpeople in the engineering industry, the time- 








affected the pieceworkers, who had a capacity for recover- 
ing the reductions imposed. That they had this capacity 
is demonstrated by the prevailing high earnings of piece- 
workers. 


THE PosITION oF THE INDUSTRY. 


| It is admitted that the industry, viewed as a whole, is 
| in a better position than it has been. It is true that one 
| or two sections could be regarded as reasonably prosperous, 
but it is not true that the industry as a whole is prosperous, 
and it is only too painfully obvious tliat certain sections, 
employing large numbers of workers, are to-day trading 
on the barest margin of profit, and some definitely at a 
loss. Contrasting the position with the years 1928 and 
1929, the industry as a whole is still below the level of 
activity achieved in those years, so that, when the em- 
ployers speak of improvement, they speak of the improve- 
ment which has taken place since 1931; in other words, 
an improvement from a condition of economic collapse. 

For a number of years the engineering industry of the 
country, taken as a whole, made little or no profit, and 
for the years 1932 and 1933 there was a definite loss. Had 
the conditions of 1931, 1932, and 1933 been continued, the 
progressive loss of capital would have been so serious that 
the industry, broadly speaking, would have been in the 
hands of the receiver, and the workpeople on insurance 
benefit. 





Export TRADE. 


Engineering to-day may broadly be divided into two 
sections, the one section mainly concerned with supplying 
the domestic market, and the other section mainly con- 
| cerned with foreign trade ; and it is in the second category 
that one finds the long-continuing depression and un- 
| certain prospects. 

Mr. Ramsay then produced statistics indicative of the 
serious decline in the overseas trade of the engineering 
industry and the well-defined sections in the Industry, 
which could be by no means prosperous until overseas 
markets were reopened. 

In one or two sections of the industry, which have felt 
the impetus of home demand, conditions have improved, 
but the employers claim that the workers in those sections 
have had their full share of the improvement by virtue 
of increased employment and higher earnings. Viewing 
the industry as a whole, however, it has not, on the basix 
of all data available relating to the year 1934, recovered 
to the normal position of the pre-slump period. In large 
and important sections of the industry, owing to circum. 
stances which cannot be controlled, the conditions are 
still sump conditions, and there is no prospect of a rapid 
improvement. 

The first duty of employers and employees alike in the 
industry is to keep the industry safe, because only then 
can the basis of employment be broadened. Economic 
safety can only be assured so long as the industry is able 
to hold its own, not only in the sphere of domestic com- 
petition, but in the sphere of world competition. 


THE EmpLoyvers’ DECcISsION. 


Mr. Ramsay said that he could not help feeling that it 
would have shown a greater appreciation of the realities 
of the situation if the unions’ application had been delayed 
until general prosperity was more evident and until the 
outlook was brighter and more certain than is now the 
ease. Actually, however, it is at this stage of only partial 
recovery and of grave limitation that the unions have 
submitted demands which would add £10,000,000 a year 
to manufacturing costs in the engineering industry. 

The unions’ application has received the prolonged and 
intimate consideration of the employers in the industry, 
and they are unanimous in saying that the application is 
one which must definitely be refused. If, however, the 
unions, on reconsideration, were prepared to modify their 
position, the employers would be willing for the two sides 
to appoint small but representative committees to examine 
the whole question further with a view to exploring the 
situation to see if an arrangement, capable of mutual 
recommendation, could be found. 

The unions acquiesced in the employers’ suggestion for 
the appointment of a committee, and the conference wax 
accordingly adjourned. 








LARGE AMERICAN LOCOMOTIVES. 


In spite of all technical and Press enthusiasm 
about Diesel locomotives, practically all railway traftic 
is now handled by steam locomotives—with the Diesel 
machine as the exception. Recent orders for new steam 
engines emphasise the increasing use of eight-coupled 
locomotives of the 4-8-4 class for heavy passenger trains 
and fast goods trains. Some engines of this class for the 
Delaware, Lackawanna and Western Railroad have 
cylinders 28in. by 32in., with 74in. driving wheels, and 
a total weight of 220 tons, of which 135 tons are carried 
on the drivers. For soft coal, the grate is llft. by 8ft.. 
and the boiler carries 250 Ib. pressure. The tender— 
on six-wheeled bogies—carries 26 tons of coal and 16,000 
gallons of water. Its total weight is about 153 tons. 
Somewhat larger engines of this type for the Northern 
Pacific Railroad have cylinders 28in. by 3lin. and 77in. 
drivers. They are designed to operate on a division 
900 miles long, having heavy gradients and where the 
fuel is a local lignite having a heating value of 8700 B.Th.U. 
per pound, with 20 per cent. moisture and 8 per cent. 
ash. The grate, therefore, is 134ft. by 8}ft., and fuel is 
supplied by a mechanical stoker. Welding is used exten- 
sively in the boiler, while the main frame is a single steel 
casting, which includes the cylinders and their back 
heads. All the driving axles have roller bearings. Although 
the driving wheel base is nearly 21ft., the rigid wheel base 
is only 13}ft., as the first driving axle has a lateral motion 
device which allows lin. lateral play in both directions. 
For the other axles the total play is jin. The engine weighs 
242 tons, with 142 tons on the drivers, 48 tons on the 
leading bogie, and 52 tons on the trailing bogie. The 





tender, with six-wheeled bogies, carries 27 tons of coal 
and 20,000 gallons of water, the latter in a cylindrical 
tank. For engines of this class, the largest driving wheels 
are 80in. on the Great Northern Railroad, and the greatest 
weight is 250 tons, on the Chicago and North-Western 








tained by sacrificing the accuracy at the low ends which 





workers, suffered no reduction. The only alterations made 


Railroad. 
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G.W.R. STREAMLINED LOCOMOTIVE ‘*“‘“KING HENRY VII.’ 
































= “ necessary for complete streamlining was possible without | plates and sliding shutters. The calculated horse-power is 
G.W. R. Streamlined Locomotive undue heating up of the motion parts. between 2500 and 3000. 
Based on these experiments, an order for three stream- Bagine 
WE give above an illustration of a G.W. Railway express mapa ey "5 pa OE: acca = Diameter of cylinders $50 min. 
passenger locomotive which has been fitted with the _ - ae rots a oan oe vests are Stroke... «+ -. 660 mm 
system of screens and deflectors to test the value of — “om Souaring: evinnin Of eppeeueanteye Sab somhy Se-eeep Diameter of driving wheels 2,300 mm 
streamlining in actual service. It is believed that this 250-300 passengers, and complete with restaurant and Diameter of trailing wheels. . . .. 1,100 mm 
teat Seectieniini deeds theca ah high meee ~ oS sleeping carriages, was placed with Borsig Lokomotiv- Fixed wheel centres. . ; 5,100 mm. 
’ nt n't ne coming oF higher express speeds, | Werke. Two of these engines are for normal coal firing, Total wheel centres .. .. .. .. 13,900 mm. 
put so far no technical information is available. and the first of them is illustrated herewith. The second Steam pressure .. -. . ~/s 20.06m, 
will be ready for handing over shortly ; while the third, Grate ere@ ve te ee nits Fe sq. m. 
which will be fired with pulverised fuel and will have the Ermemantentore of Arr Sox tee cited 1829 1 
. : eating surface of 24 flue tubes (fire 
cab arranged at the front end of the engine, will follow MAB ee 8 gs a 
i = later. Heating surface of 106 smoke tubes 
High speed Streamlined The engine is of the 4-6—4 type, and with the tender has (fire Side) SPUN SIDR, ge eg eg. mm: 
Locomotive. a total length over buffers of 26 m. The driving wheels Total heating surface .. .. .. 256 sq. m, 
have a diameter of 2-3 m. (7ft. 6in.), as against the Heating surface of superheater 90 sq. m. 
AFTER the success of the oil-electric rail car, the “‘ Flying | normal diameter of 2 m. (6ft. 6-7in.) for standard passenger Heating surface 2 hee heater ; io eae a 
Hamburger,” the desirability of providing such high-| express locomotives of the German State Railways. Unger ascend of boiler ef oY o ts 
speed trains with restaurant and sleeping carriages, in | Further particulars are given in the table below. Syaporatiag euttans 15-6 aq. ia 
Weight, empty, about .. 114-8 tons 
Service weight, about .. 126-7 tons 
Frictional weight, about . 56-3 tons. 
ees 3 : Designed maximum speed .. .. .._-:175 kiloms./hour 
ee ye Five-azle, 37 Cubic Metre Tender, with One Bogie. 
Wheel diameter .. 1,100 mia. 
Fixed wheel centres : ‘ 2,650 mm. 
* Bogie wheel centres ; 1,800 mm 
“ f Total wheel centres ( rat 5,900 mm. 
é ee SER F : ; " +4 Quantity of water. . ; ‘ 37 cub. m 
: rn ‘7 5 : Bi : Weight of coal .. 10 tons 
P be tact hy ae Weight, empty, about ‘ ° 38-2 tons 
eco Bie. Be Varad Service weight, about... ‘ 85-7 tons 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 








No. 588-1935. In February, 1934, the British 
Standards Institution issued a specification of Grading 
for Birch Plywood, and at the time of its issue it was 
stated that this was the first of a series of British Standard 
Specifications dealing with the grading of various types of 
commercial plywood. The second of this series, viz., a 
British Standard Specification of Grading for Plywood 
Veneered with Oak, Mahogany, Walnut, Teak, and other 
Ornamental Woods, has been published. This specification 
follows the lines of that for birch plywood. It sets out 
certain definitions and general clauses, and gives four 
simple grades under which the plywood at present 
marketed will fall naturally. 


NOMENCLATURE OF SOFTWOODS. 

No. 589—1935. The British Standards Institution, 
through a committee representing all branches of the 
order that the passengers should have the amenities and The fireman’s work is lightened by the fitting of a com- | timber industry, has just published a list of over seventy 
comforts to which they were accustomed, became evident | pressed air operated coal push. The fire door is also | trade names for softwoods, which are either in common use 
to the German State Railway Authorities, and it was | automatically operated by compressed air, so that the| in this country or which bear promise of greater develop- 
decided that the steam locomotive should be the means of | driver and fireman are enabled to pay more attention than | ment. The table of names, in addition to giving the 
traction for the heavier trains necessary. ! hitherto to watching the track and signals. All wheels on standard trade name for each species, also lists the 

















STREAMLINED LOCOMOTIVE FORL GERMAN STATE RAILWAY 





providing 





“Tne Encmeen” 


ARRANGEMENT OF STREAMLINED LOCOMOTIVE FOR GERMAN STATE RAILWAY 


Extensive wind tunnel tests showed the most suitable | the locomotive, with the exception of the leading wheels | botanical name according to which the definite identity of 
form of streamlining necessary for achieving the high | on the front bogie, have been -provided with two brake | the timber may be established, and the country of origin, 
speeds which were aimed at. An engine specially built | blocks. as well as a list of the various synonyms both common 
for the German State Railway by the Borsig Lokomotiv- Complete streamlining has been achieved, but good] and botanical by which the timber may sometimes be 
Werke showed that the total enclosure of the engine | accessibility to the motion is afforded by hinged cover | named. 
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Rail and Road. 


AFTER forty-eight years’ service with the Great Western 
Railway, Mr. T. C. Davison, the chief analytical chemist 
and chief of the research department, retired on February 
7th. His successor is.Mr..R..W..Dawe, who has been with 
the Great Western since 1915, except for three years when 
he was senior peop gt oe the chief chemist of the Great 
Southern Railways of 

As a motor ‘en nming or publi road level 
crossing between On on the N a 
hen eaten acy dats hw former Great tone aol 
way on January was struck by a r train. 
‘The driver of the road vi angel 2 and since 
died. At the coroner's 8th a verdict 
of‘ eer See, and tip pbeones oer 
mitted for trial at the Lincolnshire assizes. 

We have, from time to time, referred to the Standing 
Joint Committee of the four line railwa i 
and of the London 
set up by Section ge Act of 1933, and 
duties is to distribute the net receipts in acc 
a pool to be agreed to and which has to 
London Passenger Tri 
the latter was on March 18th and adjourned 
until April 9th. 

A FULL-SIZE Rocket arived. of 
motive, the 2 oo % 
recently, original ‘ 
museum, but during its 
it was considerably altered, 
which it lay gg in a railway 
were Temovi The model, one 
is an attem’ ; by the original firm, 
now of Dar » to 
earliest form, Tt will not be ready for exhibition for a 


fey were. 


Binley Chae road is closed on rage 
times a day. It in now to be eliminated. Mr. Hore- 
Belisha, Minister of a scheme 
submitted by the Oxf Coun il for building 
a bridge which will remove this source of danger and delay. 
The bridge is estimated to cost £24,000, of which three- 
quarters will be borne by the Road Fund. It will have a 
total length, ine! embankments, of nearly a third 
of a mile, and a width parapets of 50ft., allowing 
a 30ft. carriageway and two footpaths. 


THe Ministry of Transport railway statistics for 
December last have now ee Say issued as a Stationery Office 
publication. They show that, compared with the corre- 
sponding month of 1933, there was an increase of 6-5 per 
cent. in - ee eee omar ane. of 4-3 per 
cent. in the peeeipts from passengers. —— of 
freight traffie fell, however, by 5-1 per cent the 
freight traffie rece by 4:8 percent. The freight train 
mileage rose by 0-3 per cent. The average train load fell 
from 132} to 127 tons, but the net ton-miles per engine 
hour, 7.¢,, speed, increased from 441} to 4503. 


By the continued courtesy of the Indian Railway 
Board, we have just reeeived the report for the year 
ended March 31st, 1934. It states that the year under 
review was the first to show some sign of recovery since 
the world-wide depression had begun to affect railways. 
There was, however, a slight fell in passenger traffic as 
12 million less passengers were carried than in 1932-33. 
The tonnage’ of freight rose, though, from 70-6 million 
tons to 76-5 million tons, and the net ton-miles increased 
irom 17,203 million to 18,707 million ton-miles.. The 
gross traffic receipts advanced from 84-43 lakhs of ru 
in 1932-33 to 86-63 lakhs in 1933-34, and the expenditure 
from 47:89 to 48 sicageen 

THE twoatt N serly passenger tank engines, 


now being bui the L.M.S. Company, 
nO itd 1S i a ee h 15th, are of a new 


design having the 2-6-2 wheel t. These 
locomotives, Which are intended ional for suburban 
and local passenger train working, weigh approximately 
70 tons in working order. A feature of the engines is 

a driving cab erick, hee been designed for the comfort 
of the driver man, including tp-up seat, 
all-over roof, and double windows Snion, which 
carries 8 tons of coal, is as far as possible self-trimming, 
while the look-out from the back of the cab gives a clear 
view of the line. The engines can thus be run either for- 
wards or backwards with equal speed and convenience. 


Lonpon TRANSPORT announces that Mr, Edward 
Rawdon Smith has been poy eit to the position of 
Public Relations Officer to The Public Rela- 
tions Department is a new one, charged with msibility 
for the whole of the relations between the pablo and the 
Board. The duties include relations with the Press, 
relations between public authorities and associations and 
the Board, the control of all dence between the 
publie and the Board, arran, in connection with 
visits paid to the Board’s ative, and the prepara- 
tion and supply of official information with regard to the 
Board and its activities. Mr. Rawdon Smith Pia until 
his present a: t, Assistant Secretary to the Board. 
Mr. H. S. Chapman has been appointed Assistant Secretary 
in his place. 

SucH an accident as that which oceurred on hag night 
of Wednesday, March 13th, at *s on the 


Euston-Crewe main line, LM. anes is without perallel. Ha 
is true that four trains were concerned in 
Canonbury eollision of ber 10th, 1881, but. the 
were consec on the same line. There have also 


been cases where @ collision or derailment has fouled four 
running lines. In the + instance there are four 
main lines, which, reading from the east, are :——Up slow, 
down slow, up fast, down fast. A freight train'on the up 
fast came to a stand in the section, owing to brake trouble, 
and whilst there a milk train, obviously through some 
irregularity, entered the occupied section. As a result 


of the collision which followed, the down fast and down 
slow lines were fouled, and a down freight train on the 
latter line ran into the obstruction and the further wreckage 
fell on to the up slow, on which a coal train was approach- 
ing. 5 


The driver of the milk train was killed 


Miscellanea. 





produced 6-1 grammes of radium from 61 tons of ore. 


THE twelfth annual meeting and conference of the | 
Association of Public Lighting Engineers is to be held in 
London from September 9th to 12th, ae 

. Francis + ened 


WE regret to note the death of 
Orittall, founder of the Crittall meses 
the steel window manufacturers. He was in 
fifth year, and died on his way home from a pests to nseventy 
Wi est Padies. 

“Tm Bessemer Gold Medal of the Iron and Steel Insti- 
tute for 1935 has been awarded to Professor A, M. Portevin, 
Directeur de I’Institut de Pe ne; Professeur 
& l’Ecole Supérieure de Fon et & I’Ecole Centrale des 


Arts et Manufactures. 


Tux penstock of the hydro-electric © plant at 
Chandoline, Switzerland, will operate a static head 
of 5741ft. It comprises two in diameter 


from Sftin. down to 33}in. maximum wall 
thickness of 34in. Each pg il ere B88 hi ot 
water per second, and deliver at a of 2418 Ib. 
per square inch. 
Ar the general meeting of Countaaiea, Ltd., the chairman 
mentioned ig cr costing some six million pounds, 
principal item being a new 
ton, which, it is hoped, will ke peadining “ghey 
of 1936. Another development is the new staple fibre 
factory at Greenfield, North Wales, now in course of 
erection. The company has aeqnired about 340 acres of 
land in Preston. 


AN official statement issued by the Ministry of Labour 
states that last month there was a decrease of 39,910 in 
the number of unemployed and an increase of 28,000 in 
the number of employed insured persons in Great Britain. 
On February 25th the number of yed on the 
registers of Great Britain was 1,840,136 wholly unem- 
ployed, 353,548 temporarily stopped, and 91,779 normally 
in casual employment. 

Atmost at the last moment the building which houses 
the Engineering and Hardware Section of the British 
Industries Fair at Castle Bromwich, already one of the 

t of its kind in the world,-has had to be extended by 

square feet. The building boom is chiefly responsible 
for the extension. It is the result’ of an overw! 
demand by the makers of builders’ ep after every 
square inch of inside space had been booked 


A preectT radio-telephone service Siivcel this country 
and Japan has been established by the G.P.O. The new 
service is made up of two radio one for transmitting 
and onefor receiving. At the end, which is operated 
entirely by the Post Office, the transmitting station is at 
Rugby and the receiving station at Baldock, Hertford- 
shire. The corresponding en stations are at 
Nazaki for transmission and gt Komuro for reception, 
situated 50 and 25 miles respectively from Tokyo. 


A NEw system of softening leather by refrigeration has 
been patented in Germany. According to a report, the 
damp or only partly dried hides are subjected to a tem- 
perature of about 6 deg. Cent, below the f f mai 
Seeerer 10 Serente of cold i sie bey eae 

ive method. The water in the cells ayutalliens, 

and through its expansion in freezing separates the = 
fibres and loosens them without breaking their in 

commer The degree of softness and flexibility Z as 

upon the water content of the hides when 

eines are in the refrigerator and on = method of 

freezing. The degree of softnegs can therefore be regulated. 


AN extract in the Electrical Review deseribes the use of 
photo-electric cells for checking the ity of the 
diameter of the fine wire used in radio apparatus 
Mechanical methods of checking have the drawbacks that 
the wire may become damaged and that the operator 
must be an expert in gin tlle in the photo 
sure between the leading-in ro! 
mete, whi nn Bern wi fat, her 
ac of one-thousandth of a millimetre is stated 
at the wire is passed in front of @ cell of constant 
width, .To increase the sensitivity of the sci the wire 
is illuminated so that an enlarged shadow is caused 
pass before the photo-electric. cell. ons il variations 
diameter are observed by a or they can 
reeorded.on a travelling paper roll. If the speed of travel 
is adjusted to that of the wire, any faulty place in the 
latter can be quickly located, pnd order to secure an 
accurate record means have to be provided to prevent 
any vibration of the wire during its travel. 


THE quality of tin coatings is judged largely by their 
posoiise and it is essential that the means 
and assessing the extent of this defect should be indis- 
seca k reliable. The International Tin Research and 
ve Council has just issued the results of further 


to 
in 
be 


a 


cn 


researches undertaken with this object in view, in a tech- 
nical publication, ‘“‘ The Determination of the Porosity of 
Tin tings on Steel,” by D. J. Macnaughtan, 8, G. 


Clarke, and J.C. Prytherch. Anearlier paper by the same 
authors described improvements in the technique of the 
ferricyanide method and a new method called the hot water 
test. Degreasing prior to testing has since heen shown to 
be of extreme importance, and two methods are now given 
which remove the grease without affecting the porosity. 
The first method described consists of a one-minute 
immersion in a boiling solution of ordinary water-glass 
(sodium disilicate) of about 1 per cent. strength after carbon 
tetrachloride treatment. Metasilicate should not be used, 
as it attacks tin. In the second method a 4-volt battery is 
connected by its negative pole to the sample immersed in 
@ cold } per cent. sodium carbonate solution, the anodes 
being sheets of nickel or the bath itself if of iron. One 
minute is usually sufficient thoroughly to degrease | 
ordinary commercial tin-plate: Isolated examples that 
resist complete degreasing in the above way are treated 


Durine 1934 the Eldorado Gold Mines, Ltd., of Genedn:| | 






Air and Water. 





THe new French liner ‘‘ Normandie ” 
| docked for the fitting of her propellers. 


THE new Italian 7000-ton light cruiser ‘“‘ Eugenio di 
Savoia” has been launched at Genoa. She is of the 
** Condottieri ” class, carries eight 6in. guns, and has a 


speed of 37 knots. 


THe new Italian experimental centre at Guidonia is 
to be opened on April 21st. It is built on the slopes of 
Montecelio and will make provision for every branch of 
aeronautical study. 


Tue Admiralty announces that, subject to the settle- 
ment of certain points of detail, it has been decided to 
entrust the construction of the aircraft carrier of the 
1934 programme, H.M.S. “Ark Royal,” to Cammell 
Laird and Co., Ltd., of Bi 


In an attempt to make a Mieibephere flight from Los 
les to New York, Mr, Wiley Post was compelled to 
descend at Cleveland owing to lack of oxygen. He made 
a record flight of 2044 miles in seven hours nineteen 
minutes at an altitude of over 5 miles. 


Te Minister of Labour recently said in the House of 
Commons that financial assistance has been promised by 
the Commissioner for the Special Areas to the Tyne 
Improvement Commission for the construction of a deep- 
water quay on the south bank of the river between Jarrow 
and South Shields. 

In a recent address on the future of practical flying, 
Major R. H. Thornton, referring to the conveyance of 
goods by air, said the cost was very much higher than sea 

or road t . A modern cargo vessel could carry 
about iy tons weight per horse-power of its engines, 
but an aeroplane only 14 Ib, per horse-power. 


Tue reorganised Red Star Line service to New York 
under the new ownership will be inaugurated by the sailing 
of the “‘ Westernland ” on March 30th, to be followed by 
the “ Pennland” on April 27th. Thereafter these two 
steamers will maintain a regular fortnightly sailing to 
New York each alternate Saturday from Southampton. 

Ir is announeed that Imperial Airways anticipates 
extending its European services during the summer. The 
London-Brussels-Cologne route is to be extended during 
April to Halle-Leipzig, Prague, Vienna, and Budapest. 
The service will be run each weekday in both directions 
and the entire journey from London to Budapest will be 
made in one day. 

Last year @ Federal Aviation Commission was appointed 
to inquire into conditions and prepare a report covering 
all phases of aviation in the U.8.A. According to an article 
on the Commission’s report in Flight, domestic air transport 
operations at present cover daily scheduled routes totalling 
133,000 miles, serving every State in the U.S.A., except 
two, and making regular stops at some 178 cities. From 
1929 to 1934 the number of passengers carried increased 
from about 162,560 to 457,000 and the mileage flown from 
31,013,000 to 185,500,000. 

In a paper before the Institution of Engineers and 
Shipbuilders in Seotland, Mr. E. Denny described the 
two Diesel-electric dle ferry ships put into service 
@ year ago on. the msferry passage across the Forth, 
one of which was the first all-electric-welded ship to be 
built in Scotland. He said that the finished steel weight 
of the welded ship was 12 per cent. lower than that of her 
sister ship. are scheduled to make some 
23,296 crossings @ year, and they have maintained a 
standard of regularity of 98-5 per cent. 


Txe Spanish Mimister of Marine has presented a Bill 
providing for @ plementary expenditure of some 
thirteen million for an immediate naval programme 
to provide ten, submarines of 400 tons, twelve torpedo 
boats of 800 tons, twelve motor boats of 200 tons, twelve 
fast torpedo launches of 50 tons, twelve lighters of 500 
tons, eight mi , three tugs, and two mine- 
layers. The expenditure is to be spread over five years. 
and the programme laid down is considered the minimum 
necessary to provide the Balearic Islands with a mobile 
defence force. 

Tue Air Ministry announces that about 500 vacancies 
will occur in August, 1935, for well-educated boys to be 
trained as aircraft apprentices in the following skilled 
trades of the Royal Air Force: fitter, wireless operator, 

, and instrument maker. About 200 boy entrants 
will also be required in September, and candidates sitting at 
the aircraft apprentice examination for whom apprentice- 
ships are not available may, if of suitable age and educa- 
tional attainment, be offered enlistment as boy entrants 
to be trained in the trades of armourer, photographer. 
and wireless operator. 

Detats of the conditions of the King’s Cup Air Race 
have been issued by the Royal Aero Club. The eliminating 
course will consist of a circuit starting from Hatfield 
and be flown vif Newcastle-upon-Tyne, Edinburgh, 
Glasgow, Newtownards (Northern Ireland), Blackpool, 
Woodford, Cardiff, Southampton, Reading, and finish 
at Hatfield, a total distance of approximately 947 miles 
being flown. The course for the final will consist of a 
number 6f laps of a circuit of not less than 50 miles with 
a total approximate length of 350 miles. The races will 
take place on September 6th and 7th. 


Four more master air pilots’ certificates have been 
issued by the Air Ministry. The Air Ministry instituted 
@ master pilot’s certificate for commercial airmen in 1929, 
but. the requirements for obtaining this certificate were 
such that it was not until last year that the first awards 
were actually made, Every applicant for a certificate 
must possess a current licence as issued to pilots flying for 
hire or reward; also a licence as an aircraft navigator ; 
and both these must have been in force for at least five 
years. The airman must also have flown for at least 1000 
hours as a pilot of civil aircraft during the five years prior 
to his application; and, in addition, considerable night 


has been dry- 





first with carbon tetrachloride and brushed over with a 
varnish thinned with solvent, when, after drying, the | 
cathodic treatment removes the whole film of varnish and | 
grease together. Thorough rinsing in running water | 





follows after either method. 





flying experience is called for, including a minimum of 
twenty night flights above land and sea, each beginning 
and ending during the hours of darkness. Nine of these 
certificates have now been obtained, all by Imperial 


| Airways pilots. 
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ON STREAMLINING. 


SCIENTIFIC ideas are like germs. From time to 
time they start an epidemic in which all those who 
have not secured immunity by the preadministra- 
tion of small doses are the sufferers. The disease 
takes the form of cravings—as for alcohol or 
cocaine. The patient rapidly loses all sense of 
proportion. He becomes quite incapable of weigh- 
ing arguments, and is indignant with all who cannot 
or will not see with his eyes. Like a mad dog, he 
seeks to infect others with his own virus. “ Pro- 
fessor X and Dr. Y,” he says, “ have shown that Z 
is effective ; why are we not given more of Z ? 
The Government ought to do something about it.” 
Every scientist, in every sphere of science, has had 
to deal frequently with people so bitten; they 
listen, but like Dr. Ditmars’ correspondent, who 
heard his explanation why no monsters of a rep- 
tilian order could still be unknown to man, they 
do not hear. They will not readily believe that there 
are any limitations to the useful application of a 
scientific discovery. If an idea is good, they will 
not attend to any reasons why it should not be used 
on every occasion. 

Amongst recent scientific ‘‘ discoveries *’ which 
have bitten the public, streamlining is in the van. 
Whether it be a theatrical revue, a motor car, a 
body belt ora bathing costume, it is ‘* streamlined” 
by the acute publicity agent. Now, on the merits of 
streamlining within prescribed limits and in suit- 
able circumstances, there is no manner of doubt. 
Years and years ago it was discovered that the 
resistance of the air—or other fluids—to the move- 
ment of bodies depended not alone upon the 
forward aspect of the body or uponits cross section, 
but upon its form as a whole. As long ago as 1873 
JamesClerk Maxwellused the term electro-magnetic- 
ally. Some twenty-three years later Dr. Hele-Shaw 
devised a very beautiful and effective method of 
actually exhibiting the streaming of particles 
round @ moving object. Then came the aeroplane, 
bringing in its train problems of streamlining, 
more important than that of the reduction of head 
resistance alone. Henson and Stringfellow in the 
forties of last century knew about the head resist- 
ance and shaped the spars of their models accord- 
ingly, but they did not know the effect of the 
air-flow over the wings upon the lift. From 


aeroplanes streamlining came back to earth. The 
racing motor car was made to reach velocities at 
which the air resistance became more important 
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than any other resistance, and very special designs 
had to be invented—as in Sir Malcolm Campbell’s 

‘* Blue Bird,’’ which is seeking to reach 300 miles 
an hour—to reduce it to the least possible amount. 
But before the aeroplane and the racing car, the ra‘l- 
way train was the fastest thing of the works of man, 
with the exception of projectiles. Some eighty years 


'and more ago Sir Henry Bessemer protested against 


placing luggage onrailway carriage roofs, saying that 
one portmanteau there caused more resistance than 
a ton weight inside. Subsequently many experi- 


* | ments were made with locomotives having conical 


smoke-box doors in the hope, quite vain, that the 
reduction of air resistance would be worth while. 
| Gradually, however, it cameto be recognised thatthe 
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It was the resistance of the whole 
train that mattered. Little projections, like 


whirlpocls, whilst the underframes and wheels 


a ;and axles caused a great deal of air disturbance, 
: 306 | and therefore resistance. 
~~ 30, | was impossible ; 
- 309 | to hide the wheels behind screens. 
‘ 309 | plete streamlining in a railway train is impractic- 


To get rid of it entirely 
the best that could be done was 
To achieve com- 


able, but it can be much more nearly approached 
Flying Hamburger’’ it 
has been carried to such a point that even at a 


- 313 | hundred miles an hour the train produces no follow- 
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* 315 | disturbance. 


?|mew pace for ordinary railway trains. 


High-speed rail cars are setting a 
Efforts 
say, an express speed of 
At 


to raise them from, 
60 m.p.h. to 100 m.p.h. are now being made. 


‘| such speeds air resistance becomes a large part 


of total resistance, and means of reducing it have 
to be considered. Hence we find designs like that 
of the Borsig streamlined engine and the stream- 
lining of an ordinary Great Western engine which 
are given on another page. The success secured 
by these engines will be carefully watched. If all 
expresses always ran straight into the wind or 
travelled only in still air, the usefulness of stream- 
lining would be easier to evaluate. Actually, they 
operate under conditions which no mathematician 
can completely handle. The wind may attack them 
from atty point, and may have such effect on the 
friction of the flanges on the rails that the head 
resistance becomes rather unimportant. Then there 
is the question of the train as a whole. Is it 
worth streamlining the locomotive when the train 
remains as bad as ever? In any case, it is known 
that the form of the sternward parts of a moving 
body has as much influence on the stream-flow as 
the form of the “bow.” If the locomotive be 
streamlined, then the last coach, at least, should 
be made to a correct aerodynamical form. 

Tn a recent issue of a daily newspaper there was 
an article on the streamlining of motor cars. It 
neglected entirely the question of speed. Readers 
might be led to conclude that it was worth while 
streamlining any motor car. Actually that is far 
from the fact—below thirty-five miles an hour 
the saving is negligible. The article illustrates 
the phenomenon to which we alluded in the first 
paragraph—the public being bitten by a scientific 
idea. The design of any vehicle must of necessity 
be a compromise. It must be able to carry a use- 
ful load and someone to direct it. Even the “‘ Blue 
Bird ”’ departs somewhat from streamlined form 
because there must be an outlook for the driver. 
Assuming that at all speeds, even the slowest, 


| there is some advantage from the best aerodynamic 


form, a decision has to be made between adopt- 
ing that form and sacrificing something else, or 
retaining the something else and sacrificing the 
reduction in resistance. In general terms, it may 
be said that not until sixty miles an hour is 
approached is the streamlining of a car really 
worth while. Below that speed less is gained than 
is sacrificed. The ordinary passenger car travels 
at 60 m.p.h. and over for only a short part of any 
long run, and therefore the actual economy in 
reduction of fuel consumption that can be effected 
is small. On the aeroplane moving consistently at 
a very high speed, the value, the absolute import- 
ance, of head resistance never comes into 
question. But because streamlining is imperative 
in the air, it by no means follows that commen- 
surable benefits will accrue from its use on motor 
cars or locomotives. 


Metal Control Schemes. 


THE four principal non-ferrous metal markets | 
—-tin, copper, lead, and spelter—present an 
interesting study in control schemes and their 
effects upon industrial conditions. Of these 
metals tin is the only one which has appreciated 





in value during the past year or two, and the 
marketing of it has been brought under inter- 
national Government control. Those of our 
readers who have followed the monthly list of 
average prices given in our market columns must 
have been struck by the frequent decline in 
prices, a movement which is a very sure indication 
of the condition of the markets. The one exception 
—tin—was brought under control in March, 1931. 
by legislation enacted by the Governments of 
Malaya, Nigeria, Bolivia, and the Dutch East 
Indies: later other tin- producing countries 
became parties to the scheme. Briefly, it empowers 
an International Tin Committee to limit the exports 
from the countries of production to a definite 
quota. The results have certainly been effectual 
in raising the price from round about £120 per ton 
to £228 and over, at which until recently it seemed 
to be securely pegged. It might have been expected 
that such an increase in the value of a commodity 
would have given general satisfaction within the 
trade: but that is far from being the case. - The 
high cost producing concerns alone seem entirely 
happy; the mines that can produce cheaply 
resent the limitation imposed by the quota which 
prevents them taking full advantage of the price : 
the market objects to the rigid control; and the 
consumers think they are overcharged. In the 
copper market the position is almost exactly 
reversed, and after a period during which prices 
were forced to an absurdly high level by a combine 
of producers which endeavoured to keep in its 
hands the marketing as well as the production of 
the metal, a complete collapse of control followed. 
and prices fell to the lowest point touched in a 
generation. The wheel seems to have turned 
full circle and to-day the. copper producers are 
negotiating in an effort to restrict production 
and raise the value of their commodity to a 
remunerative level. The lead and spelter markets. 
in their turn, provide an illustration of the il!- 
effects of the artificial tariff barriers which are 
now under review by the Import Duties Advisory 
Committee, and the position in the spelter market, 
in addition, gives an example of the impermanence 
of international industrial agreements when they 
conflict with government policies. 

It will be seen, therefore, that these four markets 
illustrate the advantages and disadvantages of 
modern theories of the international control of 
industry. It would seem that international 
organisations have a way of multiplying them- 
selves, and no sooner was the price of tin raised 
to an inflated value than the International Tin 
Committee found it necessary to create a “ Buffer 
Pool ”’ to operate in the market with the object of 
stabilising the price, and to guard against a shortage 
—all in the interests of the consumer. It cannot 
be said that these measures have been effective. 
since for a long period the price of prompt tin 
has been considerably higher than the quotation 
for forward metal. It might have been supposed 
that this was a clear case for the release of ‘‘ Buffer 
stocks ’’; but by a mischance the “ Buffer stocks ” 
had not been completed when they were required. 
Apparently, the Tin Committee was obliged to 
take notice of the situation, and last week increased 
the export quota by 5 per cent. The result 
was an immediate drop in price, so that 
between the end of January and the middle of 
March values have fluctuated to the extent of 
£17 to £18. Tin producers have been warned, 
and some of them seem io realise that the pre- 
vailing high prices of the metal would bring about 
the use of substitutes. Another interesting 
outcome of the situation is an American proposa! 
to establish a tin-smelting industry in that country 
by imposing a heavy duty on tin, and to allow 
ores free entry. Whilst there has been a struggle 
against the control of tin, the copper producers 
have been endeavouring for months to reach an 
agreement to restrict outputs in order to raise 
values. They have at length formulated a plan 
by which American exports will be limited to 
an agreed tonnage on condition that there is an 
all-round 25 per cent. restriction of production. 
Representatives of the European, African and 
American copper mines have been discussing the 
scheme in New York, and there seems little doubt 
that some arrangement will be made. The question 
of the limitation of exports, however, is a somewhat 
delicate matter, since it affects consuming indus- 
tries in foreign countries, and might lead to a 
| repetition in other markets of the German policy 
|of producing quantities of copper from scrap. 
Again, if the cheapness of copper has increased 
its use for industrial purposes, an advance to the 
level of £40, as seems to be anticipated. would 
| probably have a contrary effect. In the lead 
market the imposition of a duty of 10 per cent. 
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upon foreign metal and the admission of Empire 
lead duty free has created an unlooked-for situa- 
tion. The lead is sold with duty to buyers’ 
account, but as both Empire and foreign metal 
are sold on the London Metal Exchange simply 
as “lead,” any consumer who bought in this 
market would probably have delivered to him 
dutiable material. Consequently, the price in 
the London market has been persistently weak, 
and usually recedes for a time after the arrival of 
foreign shipments in this country. 

It will be seen that a satisfactory method of 
controlling basic commodities has yet to be found. 
In nearly every case the control is directed to 
limiting supplies to the consumer with the object 
of raising the selling price to the producer. That 
this object can be attained is shown by the Tin 
Control scheme, which, however, also illustrates 
the fact that success brings fresh difficulties in 
its train. Yet, by common consent, the copper 
market has fallen into such depressioa—the 





result, many believe, of the last control scheme— 
that nothing, it is said, but another restriction 
plan can save a large part of the copper-mining 
industry. In the case of lead, the duties upon 
foreign metal were imposed as a result of the 
Ottawa agreements, but the low price of the 
metal resulting from the duties would appear to 
have robbed the Empire producers of the benefits 
they expected to obtain, and the whole position 
is being inquired into. A similar position exists 
in the spelter market, which is also being examined 
by the [Import Duties Advisory Committee. This 
market also offers an example of the untoward 
fate of cartels when governments take a hand 
in their affairs. For a long time the International 
Spelter Cartel exercised restrictive powers over 
production by means of fines for outputs in excess 
of an agreed quota, and was content to let the 
question of prices severely alone. Then the 
German Government took steps to expand its 
national industry and the Cartel collapsed. 








Institute of Metals. 


No. II. 
(Continued from page 270, March 15th.) 


R. VAN EWIJK, of Amsterdam, presented a 

paper on “ The Penetration of Steel by Soft Solder 
and other Molten Metals at Temperatures up to 
400 Deg. Cent.” 


THE PENETRATION OF STEEL BY SOFT SOLDER. 


Investigation of the failure of a nickel-chromium steel axle 
tube of an aeroplane showed that the material had been weakened 
by intercrystalline cracks due to a soft soldering operation. 
Experiments were made with test pieces of a number of steels, 
by stressing the specimen during exposure to molten metals 
and alloys at temperatures up to 400 deg. Cent. Cracking 
occurred in several of the steels, and microscopic examination 
showed characteristic intererystalline penetration by the molten 
metal. The steels varied in their behaviour, certain specimens 
being particularly sensitive. Tests were made to determine the 
effects of temperature of the molten metals and treatment of the 
steel. The nature of the type of attack studied and its practical 
significance are discussed. 


DISCUSSION. 


Mr. G. Wesley Austin said that if the author could 
give by calculation the approximate stress at which 
the materials dealt with had failed, the paper would 
be even more valuable than in its present form. It 
would appear that failure in some of the specimens 
occurred in the elastic range and that in otherg they 
had been plastically deformed earlier. With regard 
to the variables and the desirability of selecting 
suitable materials in advance, he said the three 
important variables mentioned were the chemical 
composition, the hardness, and the grain size. On 
careful consideration of the figures it would appear 
that hardness was the principal factor in regard to 
the penetrability of high-tensile alloy steels by 
solder. He gathered from a table in the paper that 
with increasing hardness the liability to penetration 
increased. 

Dr. R. Genders said that for some time it had been 
increasingly realised that the intererystalline pene- 
tration of one metal by another, or by other reagents, 
was @ very widespread phenomenon. So far the 
cause was obscure, and all that could be said was that 
the intercrystalline boundaries in metals were a 
particularly vulnerable region. He congratulated the 
author upon having given very useful information, 
obtained by very simple and improvised methods. 
Perhaps the most surprising and interesting point in 
the results was that steel was penetrated by molten 
fusible metal at as low a temperature as 100 deg. 
Cent. That had never been pointed out before, and. 
the information would assist very greatly the further 
explanation theoretically of that particular pheno- 
menon. It was known, as the result of work im this 
country, that particular specimens of steel were very 
liable indeed to failure through penetration. But 
up to the present it had been impossible to predict 
from the composition of the steel or from its heat 
treatment whether or not it would be susceptible to 
that form of attack. In the results there was no 
correlation between the properties of the steel, its 
grain size, or its composition, and its susceptibility 
to that particular type of penetration. Steel which 
was very coarse-grained as regarded the austenitic 
range was rather more prone to attack than very fine- 
grained steel. A criticism of the paper was that the 
only heat treatment which the author had found to 
be capable of diminishing the attack to any consider- 
able extent was one which it would be quite hopeless 
to apply in actual manufacture. A temperature of 
700 deg. Cent. was not very often used ; indeed, its 
effects would be harmful rather than beneficial to the 
properties of the steel. Hence it would appear that 


if a steel were susceptible to attack it must remain so, 
and that measures would have to be taken in the 
soldering to ensure that it was not badly affected 
thereby. 

Dr. C. H. Desch said the late Professor Huntingdon 





had called attention to the fact that certain brasses, 
when immersed in mercury, disintegrated imme- 
diately, the crystal grains falling apart without the 
application of any external force. In the second 
Report of the Beilby Committee, which Dr. Desch 
presented to the Institute just after the war, he had 
described cases of that kind, certain beta brasses 
having disintegrated in that way, and a study of the 
process was made in that Report. He emphasised 
that there were two prime factors concerned, the 
nature of the metal and the nature of the reagent 
which penetrated it. The fusible metals would pene- 
trate into certain alloys and not into others. On the 
other hand, there were brasses which were dis- 
integrated by mercury, and in some cases one could 
produce disintegration by ammonia, but all the 
ordinary reagents which attacked them bad no 
tendency to produce disintegration along the crystal 
boundaries. It was one of the mysterious facts in 
connection with this phenomenon that the inter- 
crystalline penetration was entirely specific. Prob- 
ably grain shape had a more important influence than 
grain size. He believed that in all cases in which 
intercrystalline penetration had occurred the grains 
had the sharply polygonal form, and he did not think 
intercrystalline penetration occurred where there 
were interlocked and wavy boundaries. It did not 
follow, however, that every alloy having grains in the 
polygonal form was subject to intercrystalline pene- 
tration ; over a certain range some would disinte- 
grate. But the author’s experiments had carried 
knowledge further, a most surprising fact being the 
penetration of fusible material at quite a low tem- 
perature. But penetration of that kind had nothing 
to do with mechanical intercrystalline weakness; a 
steel might be quite strong normally and yet reagents 
would penetrate along the boundaries. One might 
have a condition of heat treatment in which the 
material was more brittle, and yet the liability to 
intercrystalline penetration might be considerably 
less. All that indicated the great complexity of the 
factors concerned. 

Mr. H. Sutton wondered whether some of the 
trouble the author had experienced with axles was 
similar to trouble experienced occasionally here 
even in the absence of soft soldering. In this country 
it was not normal to solder the hard 100-ton tensile 
nickel-chrome tube at all. That material had been 
used for axles for about thirty years. It was used in 
the air-hardened condition, slightly tempered at, 
say, 200 deg. It was valuable for aircraft axles, 
because the elastic limit was hardly perceptible by a 
sensitive extensometer. Sometimes axles had failed 
under the steady stress due to the weight of the 
machine when standing in a hangar; that had 
occurred particularly in the case of seaplanes and 
flying boats. The characteristics of the fracture were 
closely similar in many ways to those of the fracture 
which occurred under alternating stress. If the 
material were stressed in bending, a crack would 
start on the tension side of the bend, the plane of the 
crack being normal to the stress and to the surface of 
the tube. But after spreading a little way the crack 
developed into a tear, and became jagged as it got 
round to the other side of the tube. The axles con- 
formed to the B.S.I. Specification T2, and the mere 
applicatin of a proof bending test of 60 tons per 
square inch was sufficient to break them. The 
fractures, when examined under high power, seemed 
to show true intercrystalline separation. If that type 
of steel were overstrained and subsequently subjected 
to chemical action it would sometimes break down 
under such conditions. Tubes had been broken during 
cadmium plating and during mild pickling ; in each 
case when that had happened severe stress had been 





applied to the material during manufacture and after 

heat treatment.. So that even during applied steady 

stress, and subsequent to the application of heavy 

stress capable of producing plastic deformation, steel 

of that type was very subject. to intercrystalline 
ration. 

He asked if the author had niade extensive solder- 
ing tests to ascertain whether penetration occurred in 
the absence of externally applied stress. The expe- 
rience at Farnborough had suggested that a fuller 
tempering of material of that type tended greatly to 
reduce cracking, and the author’s work had brought 
that point out very much more strongly. 

Mr. A. J. Murphy said that a factor which appa- 
rently was not mentioned in the paper was the possible 
effect of the previous history of the steel as regards 
pickling. Pomp and Badenheuer had expressed their 
belief that quite a variety of steels could be damaged 
permanently by the effects of gas absorbed in 
pickling if that gas were driven out of the material 
rapidly, as by sudden heating. Their experiments 
had been directed chiefly to the effects of brazing, but 
Mr. Murphy suggested that something of the same 
sort might occur even in soldering. 

Dr. van Ewijk, replying to the discussion, agreed 
with Mr. Austin that the failure of some steels 
occurred in the elastic stage, and of other steels in 
the plastic stage. Whilst he believed that Dr. Desch 
was right in his reference to the influence of grain 
shape, he considered it would be difficult to predict 
from the grain size of steels the liability to solder 

etration. He indicated that he would reply more 
fally in writing. : 

The President said that apparently the atmospheric 
corrosion fatigue of lead was still a rather doubtful 
case, but cases of intercrystalline failure were con- 
stantly increasing, apparently by the attack of some 
external reagent at the crystal boundaries. No doubt 
in very many cases the form of the crystal boundary 
had an important influence, as Dr. Desch had said ; 
but there were cases, such as in the season cracking of 
brass, where there was liability to imtercrystalline 
failure, whatever might be the type of boundary. 
One might have a 70/30 brass of large or small grain 
size, extremely heavily cold-worked or completely 
annealed, and with the boundaries in every con- 
ceivable condition, but in every case if a moderate 
amount of stress was present mercury would attack 
the crystal boundaries and produce disintegration. 
Those remarks, of course, were not in disagreement 
with Dr. Desch’s views as to the probable importance 
of the form of the crystal boundary in many cases. 

Miss Frances Weaver then presented a paper on 
“Type Metal Alloys.’’ The official summary runs 
thus :—- , 

TYPE METAL ALLOYS. 


The microstructure and properties of lead-base antimony - 
tin-lead ‘‘ type metal ” alloys have been investigated by. means 
of thermal analysis and micro-examination. The liquidus 
surface for alloys containing up to 24 = eent, antimony and 
14 per cent. tin has been constructed. ‘The general lines of the 
constitutional diagram put forward by Iwasé and Aoki have been 
confirmed. The existence of a true ternary eutectic in the lead- 
base corner is confirmed, but with the positi t y 12, 
tin 4, and lead 84 per cent., solidifying at 239 deg. Cent. The 
ternary peritectic invariant point of Loebe and contemporary 
workers is shown to be the eutectic point of a pseudo-hinary 
system of lead and the compound SbSn. A method of etching has 
been devised which distinguishes between the « and 8 antimony- 
tin phases, whether present as primary crystals or as eutectic 
constituents. The microstructures obtained with different rates 
of cooling through the solidification temperatures, including 
those of industrially cast types, have been examined and com. 
pared, Hardness tests have been carried out on the alloys. 





Discussion. 


Mr. A. H. Mundey said that the work of the com- 
posing machine, whether Linotype or Monotype, con- 
sisted in producing castings in the form of slugs 
or single type, by pumping molten metal into highly 
finished dies; the castings receiving no subsequent 
finishing. The molten metal was. under the best 
standard conditions, electrically hcated under the 
control of a thermostat. So long as nothing occurred 
to interfere with standard practice, the metal entered 
the mould just above the liquidus, and having filled 
it, instantly solidified ; but if, owing to any untoward 
circumstances, the fine stream of metal, which passed 
through passages of about yin. diameter, became 
cooled below the liquidus, precipitation of micro- 
scopic crystals took place on the walls of the passages. 
These deposited crystals were not readily dissolved, and 
if, owing to the constriction of the passages, a smaller 
stream was admitted, a hollow or unsound slug or 
t resulted. Miss Weaver's work accounted for 
this in detail. If the unsoundness occurred just 
below the type face, the face gave way under pressure, 
either in subsequent moulding or in the printing press, 
and failed to print. A draught of cold air, cooling 
the whole machine below the normal, even when the 
metal in the melting pot was at the correct working 
temperature, might cause the trouble. Problems of 
a somewhat similar character occurred in the stereo- 
typing foundry, where plates, the finished weight of 
which was 561b., were required to be produced at 
four per minute. 

Mr. J. Cartland, adding to the remarks made as to 
the practical application of the work, recalled that 
some years ago, when his work was. largely ¢eom- 
mercial, he had studied the work of Loebe, who had 
published no liquidus surface diagram, but with Dr. 
Haughton’s help he had compiled one from Loebe’s 
published figures, and it had been a constant help to 
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him ever since. The liquidus diagram of Iwasé and 
Aoki had also been a great help, and he had obtained 
six enlarged copies of the liquidus diagram prepared 
by Miss Weaver, and they were in constant daily use, 
not only by technical experts, but also by sales 
managers in advising customers, Commenting upon 
Miss Weaver’s information on the relative hardness 
of the alpha and beta constituents, which relative 
hardness had been confirmed by himself and other 
workers, Mr. Cartland said he believed that resistance 
to wear and abrasion in a printing metal depended 
more on the hardness of the hard particles than on 
the hardness of the aggregate. From its nature, the 
Brinell test was mainly a test of the hardness of the 
matrix, unless the hard particles were sufficiently 
numerous to cause mutual interference. It seemed 
desirable, therefore, that printing metalsshould contain 
the beta constituent rather than the alpha. Though 
there might be no suppression of the peritectic reaction, 
and even though secondary beta might be as hard as 
primary beta, Mr. Cartland preferred primary beta 
and the higher tin antimony ratio in printing metals. 
He preferred those neat and perfect cubes to the 
straggling irregular crystals. Comparing the printing 
of English and foreign newspapers, he pointed out 
that foreign stereo metals had invariable primary 
alpha and the best English newspaper stero plates 
had primary beta. He did not contend that that 
was the only factor or even the chief factor which 
accounted for the superiority of English newspapers, 
but it was one factor, 

Miss Weaver, replying to the discussion, said that 
it was because of the very fine limits within which 
the printer had to work that the research dealt with 
in the paper had been begun. 

Professor Hanson and Mr. Pell Walpole then read 
& paper, summarised below, on ‘‘ The Constitution 
and Properties of Cadmium Tin Alloys.” 


CADMIUM-TIN ALLOYS. 


The constitution of cadmium-tin alloys has been determined 
by means of cooling curves and microstructures. <A eutectic is 
formed at 176 deg. Cent. and 33 per cent. of cadmium, but while 
there is a solid solubility at either end of the system, the exact 
positions of the sloping solidus lines have not yet been deter- 
mined. Above 131 deg. Cent. tin holds between 5 per cent. and 
6 per cent. of cadmium in solution, but at 131 deg. Cent. two 
conjugate solid solutions are formed, which at 127 deg. Cent. 
have the compositions 1 - 25 per cent. and 5 per cent, of cadmium. 
At this temperature the one richer in cadmium decomposes to 
form a eutectoid. This transition occurs in all compositions 
from 1-25 per cent. to 99-5 per cent. of cadmium. In alloys 
containing 40 per cent, to 90 per cent. of cadmium a slight tran- 
sition, connected with a change of solubility of tin in cadmium, 
occurs at 170 deg. Cent. 

The tensile strength and hardness of alloys containing up to 
10 per cent. of cadmium have been measured after various heat 
treatments. A permanent value of 5 tons per square inch can be 
obtained after suitable heat treatments with addition of 5 per 
cent. of cadmium. Cadmium has a very marked refining effect 
on the grain size of tin. After a reduction of 80 per cent. by 
rolling, the grain size is reduced from 1600 grains per square 
centimetre in the case of pure tin to 26,000 grains per square 
centimetre when 1 per cent. of i is p Further 
additions have little effect. After annealing for one day at 
160 deg. Cent., tin containing 5 per cent. of cadmium has a 
grain size of 48,000 grains per square centimetre. 





DIscussIoON. 


Dr, J. L. Haughton asked if the authors had evid 
ence that the periods of annealing of their specimens 
were sufficiently long to ensure that equilibrium con- 
ditions were really attained. It seemed to him that 
annealing for three, four, or five days at a tempera- 
ture of about 200 deg. might not be sufficiently long. 

Dr. C. H. Desch, who pointed out that one 
must not accept, purely on the evidence of micro- 
structure, that a eutectoid existed, said that he 
had received from America some impure tin which 
seemed unsuitable for the user’s purpose, because it 
had a complete eutectic structure and appeared to 
be an alloy. He had found that the purity was 
high as’ usual, but that by the method of 
etching that had been used by the metallurgist con- 
cerned in America, he had obtained a perfect eutectoid 
structure. It was due to a very high degree of 
impurity coming out along the planes and producing 
cores on a minute scale, which would have passed for 
a eutectic. He that X-ray examination 
would help the authors in the interpretation of their 
results. . 

Dr. Hanson said the authors felt quite certain that 
the annealing periods were sufficiently long. In the 
alloys dealt with, annealing temperatures in the 
region of 150-200 deg. Cent. were within only a few 
degrees of the melting point, and things happened 
very quickly there. A period of four days should 
be ample. 

Professor Hanson and Mr. Sandford then presented 
a paper on “‘ Some Properties of Tin Containing Small 
Amounts of Aluminium, Magnanese, or Bismuth.” 


as 


TIN CONTAINING ALUMINIUM, MANGANESE, OR 
BISMUTH. : 


_ Aluminium.—Aluminium has a large effect on the strength of 
tin; 0-5 per cent. increases the strength of pure tin from about 
{-0 to about 5 tons per square inch, while theelongation é 
from about 80 to 30 per cent. Further additions, up to 1 
cent., produce no reciable effect. The baproved - 
are not permanent when the alloys are stored in normal con- 
ditions, owing to a deterioration of the material which com- 
mences at the surface and spreads slowly inwards; a brittle 
‘skin ” is formed, which qracks when the alloy is bent or other- 
wise strained. The tensile strength is ly affected in thin 
sections, and a mass of crack forms on the surface of the speci- 
mens. The ‘core’’ remains ductile for long periods. Rolled 


alloys deteriorate more rapidly than similar alloys in the cast 
condition, but the latter are not immune. 


slight, and is practically independent of heat treatment. Man- 
ganese is probably soluble in solid tin to only a very small degree 
at all temperatures. The addition of about 0:10-0:15 per cent. 
of manganese to tin greatly refines the ane size at all tem- 
peratures up to the solidus ; the effect of about 0-2 per cent. is 
much less. With manganese contents exceeding about 0-3 per 
cent. a fine grain is again produced. The slight variations in 
tensile strength have been correlated to corresponding variations 
in crystal size. 

Bismuth —Bismuth greatly increases the tensile strength of 
tin, from about 1-0 ton per square inch in the pure metal to 
about 4-5 tons per square inch with a bismuth content of 4 or 5 
per cent. Heat treatment has little effect on the strength, but 
alloys heat treated near the eutectic temperature have low 
elongations. An explanation of the mechanical properties is 
suggested, based on the assumption of certain approximate 
values for the solid solubility ; the values deduced are approxi- 
mately the same as those given by Cowan, Hiers, and Edwards. 
Bismuth has a profound refining effect on the grain size of tin, 





producing much finer grain structures than any other alloying 
element yet investigated ; it is particularly effective in restrain- | 
ing grain growth at elevated temperatures. 


DIscUssION. 


Mr. (. FE. Pearson, who was particularly interested | 
in the.tin-bismuth alloys, in which the addition of , 
bismuth to tin had caused a striking improvement in | 
the tensile strength, referred to some of his own rather | 
isolated experiments. There seemed some doubt, he | 
said, about the solid solubility of bismuth in tin. | 
The authors, from the evidence of rolling qualities, | 
considered that a solubility of 5 per cent. at a high | 
temperature, which was not specified, was probablel 
From his own quenching experiments on materia. 
which had had about a week’s annealing at the 
eutectic temperature, it would seem that the solu- 
bility at 135 deg., which was approximtaely the 
eutectic temperature, was at least 15 per cent. An 
alloy containing 10 per cent. of bismuth, after anneal- 
ing for about eight days and cooling slowly in the 
annealing furnace, had consisted of a homogeneous 
solid solution, but after a few hours the bismuth 
made its appearance in the alloy along the grain 
boundaries. The same happened to the 5 per cent. 
alloy after about five days, mainly as a continuous 
boundary film. A similar effect was produced by air | 
cooling or quenching. No eutectoid was detected in 
the 5 and 10 per cent. alloys, but the 15 per cent. | 
alloy, when slowly cooled, appeared to have a beauti- | 
ful eutectoid structure, very. like -pearlite. The 
eutectoid did not appear when the alloy was quenched. | 

The low ductility of the annealed and quenched 5 per 
eent. bismuth alloy in the authors’ series might be | 
due to the separation of bismuth on the inter- | 
granular boundaries after treatment. He asked what 
period elapsed between that treatment and the | 
application of the tensile tests. 

With regard to extrusion, he said he had made an | 
alloy containing 10 per cent. bismuth, which had | 
extruded very well at about 30 deg. Cent., showing no 
signs of cracking. The diameter of the rod was | 
0-4in. It was rolled to about 0-05in. thickness, | 
there being only very slight marginal cracking. 

Tensile tests were also made on the 10 per cent. | 
alloy. The extruded rod, within 15 minutes of extru- 
sion at the same rate as the authors had used, had a | 
tensile strength of 4-12 tons per square inch, and an 
elongation of 227 per cent.; 24 hours after extrusion 
the tensile strength was 5-02 tons per square inch 
and elongation was reduced to 115 per cent. That 
was very much on the lines of the behaviour of ex- 
truded eutectic alloys, including the bismuth-tin 
eutectic. The refining action of bismuth on the grain 
size of tin might lead to an increased creep rate. 

Mr. A. H. Mundey, commenting on the danger of 
adding aluminium to tin, seid the authors had found 
considerable cracking, and he wondered whether it 
was advisable to use aluminium in tin and high tin 
alloys at all. He was glad the authors had rather 
thrown cold water upon that scheme. The effect of 
a very small quantity of aluminium in, for instance, 
a high-grade solder alloy was to ruin it utterly, and 
he suggested that if the authors’ samples were of no 
particular use they might be thrown into the sea, 
lest they should get into some metal and spoil it. 
He exhibited a soldering alloy containing 0-03 per 
cent. of aluminium, and said it had a very high surface 





tension, it dragged dreadfully, and in the molten con- 
dition it to have a sort of oxide skin. When 
used in i practice it formed cracks all along 


its surface, and it was almost impossible to use it 
with the rapidity with which high-class soldering was 
carried out commercially. It would need to be used 
by an artist. 

Bismuth being relatively expensive, there was no 
particular temptation to use it, unless it would effect 
great improvements, and so far there was no parti- 
cular reason to think that it improved rich-tin alloys 
in any special way. It imparted ’a very fine grain, 
and for that reason gave a very fine and somewhat 
polished-looking surface to castings and ingots. But 
if an ingot looked so unusual—whether it be an anti- 
friction metal, a printing alloy, or anything else—it 
called for comment and explanation, and gave rise 
to doubt. Furthermore, engineers and buyers were 
educated to examine the fracture, quite wrongly 
perhaps, and they would be prejudiced by the appear- 
ance of the fracture in such @ case.,- Bismuth so 
modified the fracture, without conferring additional 
benefit, that it was not altogether in favour with the 
general manufacturer. 

Professor Hanson, replying, said the period between 
the heat treatment and testing of the bismuth alloys, 





Manganese.—A method for alloying manganese with tin is 
described. The effect of manganese on the strength of tin is only 


referred to by Mr. Pearson, had varied, but the period 





arch. 


might have been just a few hours. They would be 
tested perhaps on the same day as heat treatment 
was completed.” But the authors believed that self- 
annealing effects occurred much. more rapidly in 
bismuth-tin alloys than in many others, and it was 
quite possible that precipitation might happen in 


| that time. 


Ordinary tensile tests meant very little in relation 
to tin and its alloys, If tin Had to stand stress for 
any length of time, it was liable to creep, and only 
creep tests had any significance. Bismuth made tin 
creep under very low stresses. 

The authors had been very disappointed to find the 
deterioration of tin caused by adding aluminium ; 
otherwise aluminium seemed the most attractive 
addition. However, it seemed indisputable that 
aluminium did produce bad results when present in 


| quantities of 0-5 or 1 per cent., and the authors were 


not prepared to recommend anyone to put it into tin. 
They hoped to study the matter in greater detail in 
the future. They had not yet found a cure. 
The meeting then adjourned. 
(To be continued.) 








Wooden Steam Boilers.* 


By FRANK A. TAYLOR, Smithsonian Institution. 
Washington, D.C. ‘ 


Tuart boilers for the generation of steam might be made 
of wood is a strange suggestion. That they were at one 
time so made is illustrated by a model recently prepared 
for exhibition in the engineering collection of the United 
States National Museum at Washi m. The model 
depicts a wooden boiler built for the Center Square 

ing station of the Philadelphia Waterworks in 
1801 boiler was essentially an internally - fired 
boiler, the outer skin or shell of which was a rectangular 
wooden chest enclosing a wrought iron fire-box and flue. 
The illustration gives a good idea of the external 
appearance. 

The chest was 9ft. square inside at the ends, and was 
made of white-pine planks 5in. thick, braced upon the 
top and bottom with oak scantling 10in. square, the whole 
being securely bolted together by l}in. rods passing 
through the planks. Inside of this chest was an iron 
fire-box 12ft. long, 6ft. wide, and Ift. 10in. high, the 
front of which extended through the front of the boiler 
with a wide flanged shoulder which was securely bolted 
to the planks to make a water-tight connectiqgn. On this 
flanged part were hung the fire-doors. The portion of 
the fire-box back of the doors was the combustion chamber. 
made slightly higher than the rest, with the top eurved 
slightly upward to form the semblance of a combustion 

















MODEL OF WOODEN BOILER OF 180! 


This section was fitted with grates and connected 
to a vertical ashpit section which extended downward 
through the bottom of the wooden chest through a water- 
tight fitting. 

Back of the combustion e¢hamber the fire-box was a 
wide flat rectangular box, stayed and stiffened by vertical 
tubular pipes of 8in. to 12in. inside diameter, which 
opened through the top and bottom sheets of the fire- 
box. These were in effect water tubes, an example 
which seems to have been overlooked by the historians 
of the water-tube boiler. At the back of the fire-box, 
at the top, was connected one end of a flat oval-sectioned 
flue which extended to the front of the boiler and then 
back in a large U-bend to the stack at the back of the 
boiler. In operation, water in the boiler completely 
surrounded the fire-box, ashpit, and flue, and circulated 
through the pipes that were located in the fire-box. 

At the time a t gain in economy of operation was . 
supposed to be effected by the non-conducting properties 
of the wooden shell, and tests did prove that there was a 
saving. This was found to be only temporary, however, 
as great difficulty was experienced in keeping the chest 
water and steam-tight. This boiler, as were all that were 
tried, was replaced within a few years by a boiler of cast 
iron. The pressure of the steam that was generated in 
the boiler was only 24 Ib. per square inch. 

The idea for wooden steam boilers was borrowed by 
the early engi directly from the distillers of whiskey. 
At the time the’ distillers were having considerable 
difficulty because of the injurious effect of the mash 
on the wood, but the steam pioneers considered that it 
remained to be tried whether “ simple steam and water ” 
would have a like effect. After 1801 there was further 
experimentation with wooden boilers made in conical 
and other shapes and constructed with hoops and staves 
| as tanks and casks were made. None of these lasted long 
| enough to warrant the continuation of the practice. 
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The Griffin-Gale 


Testing Machine. 


SSN womens 


FEW days ago we had the opportunity to examine 
Lt and to see in operation a small hand-loaded testing 
machine made by Griffin and Tatlock, Ltd., of Kemble- 
street, Kingsway, London. It is intended for industrial, 
experimental, and educational work, and is capable of 
performing tension, compression, indentation, bending, 
and cupping tests on small specimens. On account of 
the small size of the specimens required, it is likely to be 
particularly useful, for instance, for the examination of 
parts which have failed in service, while its small size 





transmitted through the specimen to the other draw- 
bar, which is consequently pulled outwards, and thereby 
compresses a spring enclosed in a cylindrical case at the 
left-hand end of the machine. A gauge is fitted, which, 
by measuring the deflection of the spring, records the load 
applied to the specimen. It has a second pointer fric- 
tionally mounted, which indicates the maximum load 
attained in the test. Special precautions are taken that 
by the breakage of the test piece the sudden release 
of the spring shall do no damage to the apparatus. On the 

















FiG. 1—-THE GRIFFIN-GALE TESTING MACHINE 


and weight make it easily transportable. The framework 
of the machine is built up from girder section brass, 
cadmium plated, and is bolted to a teak base. The overall 
dimensions of the machine are 30in. by I6in. by 18in. 
high and its weight 70 lb. In addition, a complete set of 
accessories weighs 10 Ib. 

The general design can be followed from the tone 


end of the rod that operates the spring there is a piston- 
like disc, which carries a leather cup. This cup, acting 
like a pump, causes an air pocket to be formed at the end 
of the cylinder, which thus forms an elastic buffer to absorb 
shock. For the measurement of strain, a micrometer 
clock gauge is mounted on the right-hand drawbar, so 
that its spindle butts against a bracket carried by the other 
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FIG. 2—SECTION THROUGH DRAW-BARS AND LOADING HEAD 


engraving, Fig. 1, and the sectional drawing, Fig. 2. The 
test piece is held in grips which are placed in shackles 
carried by two lin. square section drawbars. Both 
drawbars are axially movable. That on the right is 
operated by means of a capstan head through which the 
load is applied to the specimen. The force exerted is 


drawbar. The gauge therefore reads the differential 
movement of the two drawbars, which results from the 
deformation of the test piece. For autographic recording, 
a table is attached at the top of the machine to the right- 
hand drawbar (the rod by which it is so mounted is visible 
in the tone engraving, Fig. 1), and a bell crank lever, by 





its fulerum pin, to the left-hand drawbar. The longer 
arm of the bell crank projects over the table, and carries 
a pencil, while the shorter arm butts against an adjustable 
stop fixed to the immovable frame of the machine. A 
light spring holds the short arm against the stop. As the 
pencil is mounted on one drawbar and the table on the 
other, it is clear that differential movement of the draw- 
bars will cause a line to be drawn on the chart in a direc- 
tion parallel to the axis of the machine. Calibration of 
this line can be effected by the use of the strain gauge. 
At the same time movement of the left-hand draw- 
bar relative to the frame will cause the bell crank lever to 
rotate, and the pencil will therefore trace out a line 
approximately at right angles to the axis of the machine. 
This line can be calibrated by the use of the load gauge, 
for it records the compression of the load measuring spring. 
A typical record obtained by the use of the autographic 
mechanism is reproduced to full scale in Fig. 3. Before 
passing on to mention the various attachments necessary 
for carrying out the tests it is possible to make with 
this machine, it may be noted that a calibration spring 
is provided. This spring is used at infrequent intervals 
to check the readings of the loading gauge. It is mounted 
in the machine as though it was a specimen, and its deflec- 
tions when loads are applied are noted. By the use of a 
table supplied with the calibrating spring, it can be observed 
to what load each deflection corresponds, and by com 
paring these figures with those actually recorded on 
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FIG. 3-AUTOGRAPHIC RECORD 


the loading gauge the errors in the latter are made sus- 
ceptible to correction. By a simple adjustment the 
pointer of the loading gauge can be brought to the correct 
reading. 

Some of the various types of shackle supplied with th« 
machine, together with jigs for arranging the test pieces, 
are illustrated in Fig. 4. Some of the jigs, as can be seen 
from Fig. 1, are mounted on the teak base of the machine. 
The ends of the drawbars are drilled to take lugs on the 
shackles which are held in place by taper pins. In Fig. 4A 
the shackles, holders, and jig for wire testing are to be 
seen. The holders are made with squared ends which fit 
slots in the jig and the distance between the slots in the jig 
thus determines the length of the specimen. Two lengths 
are provided for. When the screws of the holders have 
been screwed firmly down upon the wire, the two holders 
are lifted out and dropped ifito the holes at the ends of 
the shackles, which are, of course, already mounted in the 
drawbars of the machine. The grips for a machined tensile 
specimen are shown to the right of Fig. 4A. They, too, 
fit into similar shackles. The dimensions of such a speci- 
men are shown in the line engraving, Fig. 5. Diameter A 
of the specimen may be of any convenient size, which will 
keep the maximum load within the capabilities of the 
machine, but must not exceed three-quarters of that at B. 
The maximum diameter is thus about yin. A tensile 
test on strip is carried out by the use of the holders and 
shackles shown in Fig. 4B. The holders, which have 
serrated hardened steel jaws, are shown in the jig, which 
determines the length of the test specimen at 50 mm. 
For the testing of light gauge wires or fibres, shackles 
similar to those shown in Fig. 4A are used, but the holders 
consist of cups—Fig. 4D—in which the ends of the wire 

















Fic. 4—SHACKLES 


FOR HOLDING SPECIMENS FOR 


VARIious TESTS 
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are coiled and into which there is then poured fusible 


metal. On solidification of the metal the wire is firmly 
gripped and the two cups can be lifted from the jig and 
dropped into the shackles. For compression tests the 
type of shackle shown in Fig. 4C is used. Screwed plugs 
similar to that seen inserted in one of the shackles pro- 


vide plane surfaces to engage the ends of the specimen. | 
The same shackles are used for the Brinell test, but there | 


is substituted for one of the plane surface plugs a plug 
similar to that shown in the foreground of the engraving. 
This plug has a small cavity in the projection from its 
plane face, so designed to accommodate hard steel balls, 
which are held in position, until the load is applied by a 
touch of vaseline 6r plasticine. Balls of three different 
diameters, 2 mm., 5 mm., and 10 mm., are provided. A 
folder supplied with the machine gives advice as to which 


| On the left of the sketch there is shown in full lines the | W.C.2, the internal mechanism of which was. described 
section E G and within it the section C D in the position | in our issue of December 9th, 1932. It will be observed 
it would occupy were the cutter rotated until the line | that all working parts are totally enclosed in a weather- 
CD lay along GE. By each successive grinding the proof metal casing. This is ope of the outstanding features 
effective diameter of the cutter is reduced, but the form | to which the makers call attention. It avoids unofficial 
remains the same. Consequently, top and side clearance | tampering or alteration to the indicator through damage 
is obtained. Another interesting point is observable | to the mechanism, and is particularly useful for cranes 
from the sketch. The relief angle adopted by the makers | on contractors’ and builders’ duty, which are frequently 
for the new unground cutter is usually 17 deg. As each | dismantled and re-erected and are subject to the proverbial 
tooth is ground down on a radial face and the length | 

of the tooth becomes shorter, the relief angle b 
progressively reduced. If the length of the tooth is such 
as to subtend an angle at the centre of the cutter of 
17 deg., then, were the tooth ground almost completely 
away, the relief angle would be zero. Obviously, therefore, 
| the maximum length of tooth cannot be greater than is 

















diameter ball to use on any material, the amount of load | shown in the sketch, and, in fact, normally, grinding is | 
to be applied, and also a table by the use of which | carried no further than will give a relief angle of 7 deg. | 
the Brinell hardness number can be determined from an | It follows from the foregoing that, allowing 1 deg. spacing | 
observation of the diameter of the indentation. A micro- | between teeth, the maximum number of full length | 
scope for making this observation forms one of the acces- | teeth that can be placed upon a cutter is twenty, and that | 
sories for the machine. The shackles shown in Fig. 4£ | if a smaller number is adopted the spacing must be greater. | 
are those required for the bend test. The specimen is| With “ Sharpaform’”’ relief, it is clear that there can 

first given a “ Charpy ” notch by the use of the jig seen | be no rubbing of the tooth behind the cutting edge | 
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FIG. 5—DIMENSIONS OF MACHINED TENSILE SPECIMEN 


at the top of the engraving. It is securely clamped in 
the jig and a %in. drill is entered into a hole at the back 
and passed through the specimen near the edge. 
“skin ’’ of meta] remaining is removed with a triangular 
file. The last engraving in Fig. 4 shows the holder for the 
cupping test. The shackle on the right is-used as a ram 
to face a steel ball fin. diameter against the part of the 
plate to be tested, and to draw it out through a lin. hole. 
The strain gauge may be used to measure the depth of the 
cup so formed. 

The machine is supplied with a loading spring, giving 
® maximum load of either 600 lb. or 1200 Ib. With this 
exception and, of course, the different scale of the loading 
gauge, the machines for the two springs are identical. We 
found the machine very simple to use, and that results were 
very rapidly obtained. In fact, in the space of half an | 
hour we saw tension tests of wire, strip and machined 
specimens, a compression test, and a cupping test carried | 
out, the actual test pieces having all been prepared before- 
hand, 








The “ Sharpaform” Cutter. 


A tyve of form-relieved cutter for which many advan- 
tages are claimed is about to be put on the market by 
Kdgar Allen and Co., Ltd., of Sheffield. By means of a 
new method of relieving, the form remains constant when 
the tool is reground, but the relief is such that the pro- 
pensity tg rub or failure to cut freely is eliminated. The 
principle is the invention of Mr. M. Challier, of Turin, 
and the firm has obtained the sole rights for the United 
Kingdom and the British Empire. We understand that 
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“The Excmeen” 


PRINCIPLE OF ““SHARPAFORM'' CUTTER 


hobs embodying the principle will be manufactured from 
Stag” high-speed steels by David Brown and Sons | 
(Huddersfield), Ltd., and cutters other than hobs by the | 
Stalker Drill Works, Ltd. The new tools will be known as | 
Stag brand ‘‘ Sharpaform ” form cutters and hobs, and will | 
be obtainable from Edgar Allen and Co., Ltd. 

Hitherto form cutters and hobs have been made with 
curved relief, and it is said that with this shape an appre- 
ciable amount of rubbing occurs behind the actual cutting 
edge, resulting not only in a wastage of power, but also 
necessitating frequent and deep regrinding. The 
‘“‘Sharpaform”’ tools are made with what is termed | 
corrected straight line relief: Keferring to the sketch, | 
which shows two teeth of a cutter, it will be seen that each 
tooth is formed with a flat top, E F, and so generated 
that a series of radial sections G E, A B, C D are identical. 
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| modified to the ‘‘ Sharpaform ” type without difficulty. 


| illustration has been introduced by George Ellison, Ltd 


and, in consequence, the makers claim not only that the 
tool need be renewed less frequently for sharpening, but 
also that the teeth will stand from two to five times more 
regrinding. The following table of results has been sent 
to us by Edgar Allen and Co., Ltd., and records trials | 
carried out in @ large engineering works :— } 


Sharpaform Cutters with | 














SAFE LOAD INDICATOR 


cutters. curved relief. 
Production per grind, No. of pieces.. 970 405 , 3 : : 
Tooth consumption per single grind, | rough usage which contractor's plant has to withstand. 
WU ar es ag ee se ee 0-2 0-5 | In those cases where the face of the indicator is not in a 
Daily production, pieces.. .. .. 190 105 | convenient position for the driver to see the moving 


| On the basis of these figures a longer life for the | pointer, the latter is omitted and contacts inside the 
|‘ Sharpaform”’ tool of over 500 per cent. is claimed. | indicator operate a three-light signal unit in the driver's 
| In another test, cutting the splines on sliding sleeve shafts | cabin, as shown in the accompanying circuit diagram. 

of nickel-chrome steel heat treated to 70 tons tensile,; When the load is safe the green light is normally on 
the “ Sharpaform ” cutter ran at 420 r.p.m. and a traverse and checks the red danger circuit, which comes into 
of 151 mm., as against only 42 mm. and 195 r.p.m, with | play when the maximum permissible safe load is exceeded. 
@ standard cutter. The test was continued until both | 

cutters were used up. The ‘‘ Sharpaform ”’ cutter produced 
186 shafts as against 60 shafts made by the cutter with 
curved relief. We understand that existing hobs can be 








Red Light Amber Light 
A New Motor Starter. Switch . rez 
THE new motor starter shown in the accompanying a 





of Perry Bar, Birmingham. Known as the “ Works | 
Tidy,” it consists of a circuit breaker or star-delta starter | 
fixed to a pedestal stand with a vermin-proof lockable | 
cupboard below it for storing machine spares, tools, or 
the personal belongings of the machine tool operator. A 
shelf extends halfway acrossfthe width of the cupboard and | 
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ELECTRICAL CIRCUIT FOR WARNING LIGHTS 


“Tee Exaween” 


Warning of the approach to this condition is given by an 
| amber light, the arrangement being generally similar to 
traffic lights. From the diagram it will be seen that 
should the red filament fail, the green-light would auto- 
matically go out, thereby warning the crane driver that 
the mechanism was inoperative. The fracture of the 
danger circuit wires would give the same effect. 

















New Flexible Coupling. 


“WORKS TIDY’'' MOTOR STARTER 
THE British Thomson-Houston Company, Ltd.. of 
allows space in the undivided portion for accommodating | Rugby, has recently introduced the new coupling of the 


a tea can or flask. The unit is dispatched from the | flexible spring pattern illustrated by the tone engraving. 


| makers’ works complete and it is merely necessary to fix | It will be noticed that the exterior of the coupling is 


it to the floor and connect up the cables, which are led in smooth, and that the bolt heads are snugly recessed in 
a conduit or flexible pipe to entrances at either side or | #® axial direction. This type of coupling, it is claimed, 


| at the back of the breaker, the two entrances that are not | fulfils the need for some form of flexible connection between 


used being covered by plates. Removal of the breaker driving and driven machines for installations where there 
cover exposes all terminals and allows ample space for | 15 @ good deal of shock and vibration. It is also par- 
connecting. The Bantam starter provides complete ticularly valuable in cases where toothed metal gears, 
control and protection for squirrel-cage motors up to | especially those of the helical type, are used. In addition 
12 h.p. | to absorbing shock and vibration and so protecting the 
| gear teeth, the coupling also permits the gears to adjust 
| themselves axially—a very necessary condition for the 
satisfactory operation of double helical gearing. As 
| will be seen from the engraving, the coupling consists of 
| driving and driven hubs having laminated springs arranged 
| in axial slots to connect the driving and driven members. 

THE accompanying illustration shows the exterior view | The slots are shaped so that the springs are adequately 
of the latest type of B. and A. Automatic Safe Load | supported whilst retaining their resilience, and the springs 
Indicator for cranes, as manufactured by the B. and A. | are held in position in the slots by shroud rings which 
Engineering Company, Ltd., Bush House, London, | are spigoted together. The shroud ring over the driven 








Safe Load Indicator for Cranes. 
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half-coupling is loeated from the shroud ring on the run on light grades of fuel oil, such as Light Diesoleum 
driving half-coupling, and is free from all contact with | and Gasoleum, having a specific gravity between 0-850 
the driving hub. The second engraving shows the | and 0-900, and a flash point between 150 deg. and 200 deg. 
laminated springs with the coupling at rest and subjected | Fah. With such fuels consumption at full power is about 
to maximum overload. It will be observed that the slots | 10 pints per hour, and about 2 pints of lubricating oil 
are so shaped that at “‘ no-load ”’ there is a vee-gap between | will last ten hours. The general features of the design will 
| be clear from the engraving, and need not be referred to 
in detail. The fuel pump is mounted on the camshaft 
| wheel housing and is driven by a cross shaft. A pintle- 
| type injector mounted vertically in the cylinder head 
| sprays into a biscuit-shaped combustion chamber, which 
communicates with the cylinder through a passage so 
placed as to give a high degree of turbulence to the air 



































CONSTRUCTION OF FLEXIBLE COUPLING 


Two-CYLINDER 18 B.H.P. Om ENGINE 


the springs and the slot walls, which closes up on the 
“driving” and “driven” faces respectively as the 
torque increases. Thus, the active load-bearing surface 
of each spring is extended inwards as the torque increases 
to maximum. Should it be desired to uncouple the driving 
portion once a coupling has been arranged in position, it 
is only necessary to part the shroud rings and remove 


at the moment of injection. On the standard engine 
starting is by hand, but we understand that as fitted in 
the lifeboats there will be some special device for this 
| purpose, and that the engines will be started before the 
| boats leave the ship’s deck. Decompressing gear is fitted 
to facilitate starting. The starting shaft is carried in 
brackets alongside the cylinder, and the handle can be 
used at either end of this shaft. By this means the 
crank shaft is turned rapidly against no compression, 
and on the release of the decompression lever the engine 
begins to fire. Brief reference may be made to the reducing 
and reversing gear. A heavy double-roller chain links the 
extension of the crank shaft to a clutch mounted on the 























POSITION OF SPRINGS UNDER NO LOAD AND 
OVERLOAD 











the springs. As the successful functioning of the coupling 

depends upon the maintenance of adequate lubrication, 

& grease gun nipple is provided for the systematic 

application of the lubricant, and a soft packing ring is | , 

fitted to prevent the leakage of grease past the driven hub. | | 
t 














Lifeboat Engines for the Queen 
Mary. 


THe new Cunard White Star liner “‘ Queen Mary ” 
will carry twenty-four lifeboats, all of which are to be 
propelled by oil engines. The boats, which are being 
built by Hugh MacLean and Sons, Ltd., of Glasgow, will 
be of the open type, and they will carry 145 passengers 
each. Rather less than 20 h.p. is required to propel one 
of these fully laden boats at 6 knots in reasonably smooth 
water, and the propelling machinery chosen is the R J/2 
engine and speed-reducing and reversing gear made by John 
[. Thornycroft and Co., Ltd., of Smith-square, London. 
This engine has two cylinders, bore 4in., stroke 6in., and as! Ps '™: 
develige 18 b.h.p. at 1200 r.p.m., while the self-contained roti Griveng. Sue ser This clutch engages 
reduction gear gives ahead and astern propeller speeds of | t vas ag come rr astern nage eon clutch 
780 r.p.m. and 720 r.p.m. respectively. Before the order | goat” while Ps ereil ss eee re te et 
was placed the engines were uired to pass some very | © “ ag . : 
rigorous tests designed to pines that enews units | J = og wane sek oe ae which ve the twe 
would operate under the worst conditions they were likely | © "© “iE Filed stile “tort % o eee ote eves 
to encounter. One engine, for instance, was placed in a | pr Pag y cata nse e form some of the main’ particulars 
cold storage chamber at a temperature equivalent to | % °° “PS *— 

17 deg. of frost for twenty-four hours, and was then | Bore and stroke. . 
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CROSS-SECTION OF ENGINE 


4in. by 6in. 
Two 





started without difficulty, and, according to the makers, | Number of cylinders. . 

was running smoothly in thirty seconds. An experimental | B.h.p... .. .. .. 18 

lifeboat equipped with one of the engines has been trans-|R-p-m. .._.... 1200 

ported to and from America in the coldest period ‘of the | Injection pressure 1700 Ib. per square inch 
ompression ratio 18 to 1 


82 Ib. per square inch 

vA gd per b.h.p. hour 

1334 Ib. 

554in. by 22}in. by 32}in. high 


year with the object of ascertaining that the unit could Bip 

be started easily under any conditions. | Wied ocaislimn pices’ eikion. 
A section through an engine is reproduced in the | Weight, approx. f yt 

accompanying line engraving. The unit is designed to | Overall dimensions _. 


Wireless Beacon for the Liverpool 
Aerodrome. 


To assist aeroplane pilots in bad weather, the Speke 
Aerodrome, Liverpool, is to be equipped with the latest 
Marconi approach beacon. It will be of the aural type, 
and as it will operate on a medium wave length, any air- 
craft fitted with normal aircraft receiving apparatus will 
be able to utilise it. Besides the main beacon there will 
be two ‘‘ marker ’’ beacons to indicate to the pilot, when 
flying along the correct line of approach, when he is at a 
distance of 3 miles from the aerodrome, and when he 
passes over its boundary. The approach beacon provides 
an invisible causeway that can be followed by the pilot 
when the signs and landmarks he normally uses are in- 
visible by reason of fog, heavy rain, or low clouds, for the 
transmitter sends out a series of distinctive signals 
directed alternately to each side of the course. At Speke 
the beacon will transmit a series of Morse dots to one side 
and a series of dashes to the other, and the transmitter 
will be tuned so that the dots on one side occur exactly 
during the silence periods between the dashes on the 
opposite side. Thus an aeroplane flying in the correct 
course will receive the dots and dashes at equal strength, 
and owing to the alternate time transmission, the sound 
heard will be one continuous signal. But if the aeroplane 
deviates to the right or left of the course, the dots or 
dashes will be received at greater strength, and this 
indicates to the pilot that he is off the course and from 
which side he has deviated. 

Fortunately, it happens in the case of Speke that the 
best approach course is in a line with the Manchester 
aerodrome at Barton Moss, and as this aerodrome is 
equipped with Marconi direction-finding apparatus, if a 
Liverpool-bound aeroplane were lost in a fog at some 
distance from Speke, out of range of the approach beacon, 
it could be guided by the direction finder at Barton Moss 
directly on to its course for Liverpool by taking a series of 
bearings and informing the pilot of his whereabouts and 
direction through the Marconi telephone and telegraph 
transmitter at Barton Moss. 

As long-range direction-finding facilities are available 
at Speke, thes beacon there is designed specifically for 
bringing aircraft straight into the airport on the best 
course, while the purpose of the first ‘‘ marker ’’ beacon, 
3 miles from the aerodrome on this course, is to warn the 
pilot that it is time to begin losing height. The second 
marker informs him that he has the aerodrome 
boundary, and is actually over the landing field. These 
‘“* marker *’ beacons will be audible to the pilot as he passes 
over them, and each marker will have its own distinctive 
and easily recognisable signal. 

The main beacon transmitter at Speke will be a com- 
pact apparatus contained in a metal-screened cabinet 
and operated directly from the local electricity supply. 
Its aerial system will be unobtrusive, and will not be more 
than 20ft. high. Both the approach and marker beacons 
will be remotely controlled from the control tower at the 
aerodrome, and it will be possible to switch them into 
circuit immediately they are required. When the beacons 
are switched on by remote control, lamps will light up in 
the control tower to indicate that the beacons are radiat- 
ing. They will work on a wave length between 820 m. 
and 900 m., and to ensure absolute constancy of the fre- 
quency the main beacon will be crystal controlled. 

As a final refinement the main beacon is to be arranged 
so that in the case of emergency it can be used by the 
control office as a telephone or telegraph transmitter. 
but its use in this way will be confined to cases in which 
urgent and very important messages can only be passed 
to approaching aircraft in this way. 








The Thames Oil-Electric Tug 
Framfield. 


On Monday, March 18th, we inspected on a demonstra 
tion run from Tower Pier to Woolwich Pier the new 
oil-electric tug “ Framfield,”” which has been built by 
John I. Thornycroft and Co., Ltd., of Woolston, South- 
ampton, and engined by the English Electric Company, 
Ltd., of Rugby and Stafford, for the service of the Thames 
Steam Tug and Lighterage Company, Ltd. The design 
of the tug, which we illustrate in Fig. 3, was pre- 
pared by the builders in collaboration with Messrs. 
Constants, and was carried out under the supervision of 
Mr. A. Caldwell, M. Inst. N.A., M.I. Mar. E. The hull is 
constructed of Siemens-Martin mild steel, and the scant- 
lings, which are in accordance with the owners’ Thames 
practice, are, we were given to understand, well in excess 
of Lloyd’s highest classification requirements. The 
principal hull dimensions are given below :— 


Hull Particulars. 
Length overall .. ..  ..  .. 83ft. 
Length between perpendiculars 77ft. 6in. 
Breadth Priel soca 8 19ft. 6in. 
Depth Pe tala 10ft. 4}in. 
Maximum draught ee, ong en 10ft. 
Maximum height above water line. . 10ft. 10in. 


The general lay-out of the vessel showing the machinery 
arrangement amidships is clearly indicated by the draw- 
ing reproduced in Fig. 4. It may be noted that accom- 
modation for officers is provided forward of the bridge. 
while aft there is a crew’s mess-room. Both the peaks 
are fitted for water ballast tanks. In considering the 
arrangement of controls and the deck lay-out, the best 
conditions for the convenient working of the tug were 
borne in mind. The counter stern, which runs from the 
transom right aft, is a one-piece steel casting. All the 
bulwarks are low and are strongly constructed with a 
considerable tumble home. The engine-room casing has 
the usual skylight type ventilating flaps, and an entrance 
to the engine-room is provided on either side immediately 
behind the bridge. The bridge is arranged over the 
forward end of the engine casing, and is enclosed. by a teak 
shelter. On either side of the steering wheel are Mechan 
phs, which are directly connected to the 





tal telegra; 
electrital controls in the engine-room, A Tyfon com- 


pressed air whistle is provided. Signalling gongs are also 
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used in connection with the bey fs The deck auxiliary 
machinery includes an electric and hand-operated steering 


gear by Thos. Reid and Sons (Paisley), Ltd. In order to 
facilitate easy manceuvring the keel aft is built in the 
Attention may be drawn to the 


sluice keel fashion. 





Fic. 1-Two GENERATOR 


telescopic masts, and the arrangement whereby the engine 
exhausts are carried up through the cowls of the two engine- 
room ventilators. The absence of a funnel saves the crew 
the trouble of lowering it when passing under low bridges. 
A towing hook, designed in accordance with the owner’s 
special instructions, is fitted aft. The ship is electrically 
lighted, and all compartments are electrically heated. 


PROPELLING MACHINERY. 


in designing the hull special attention was paid to engine 
seatings, and a very steady running installation has 
resulted. The fuel oil is carried in four separate main 
tanks, placed at the ends of the engine-room. They have 
a total capacity of about 12 tons. A daily service tank of 
about } ton capacity is also available for ready use. 
Engine Particulars. 


Type of engines. English Eleetric 


6K 
No. of engines ‘ Two 
No. of cylinders each engine Six 
Designed output each engine . 265 b.h.p 
Normal running speed 539 r.p.m 
Bore of cylinders 10in. 
Stroke Gia Bot Fee y aes 12in. 
Average brake mean effective pressure . 70 Ib. per sq. in. 
Generator and Motor Particulars. 
Number of generator sets Two 
Designed output each set 168 kW 
Full load voltage ; ; 350 V 
Designed running speed . ang 530 r.p.m. 
Auxiliary 110-volt generator output 25 kW 
Type of propelling motor Double arma 
ture 
Designed output 400 s.h.p. 


100 to 

r.p.m. 

We need hardly refer specially to the engine design, as 
the units represent the firm’s standard practice. The 
engine ran, we observed during the trials, very silently 
and the exhaust was clean. The fuel injection system is 
of the individual C.A.V.-Bosch pump type, all pumps 


Speed range 140 


SETS IN ENGINE - ROOM 


gangway between the engines and generators which per- 





that the engines cannot be overloaded under any con- 


mits of easy oversight. The prineipal of the | dition of operation. 
electrical plant are given below. Both generators and| The two 25-kW auxiliary generators are overhung from 


the motor 


removing poles. The bearings are disc-lubricated and the 
generator units are protected by a canopy and are cooled 
by fans mounted on the fly-wheels of the generator 
engines. The motor, which is illustrated in Fig. 2, has a 
separate motor-driven fan for cooling purposes, and a 




















have fabricated frames and are carried in 
cradles in order to allow the frames to be revolved for 


Fic. 


the main generator and provide current for excitation and 
for auxiliary loads. They work independently and cannot 





2—MAIN PROPELLING MOTOR 


be paralleled. There is also a standby electric generating 
set, consisting of a 5-kW generator and a clutch-driven 
Reavell air compressor, driven by a 10 b.h.p. Petter 
engine, a motor-driven pump and a motor-driven air 
compressor. All the auxiliaries are controlled from a 


Daily Service Tank 
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FiG. 4—ARRANGEMENT OF MAIN AND AUXILIARY MACHINERY 


Michell type thrust bearing is combined with the after 
bearing of the motor. 

The control is on the Ward-Leonard principle, with the 
two tors and each half of the motor in “* sandwich,” 





being controlled by the main governor. Each engine 


which limites the pressure on any part of the system to 








Fic. 3—THE 


carries its own circulating and bilge pumps, which are inter- 
connected with the motor-driven general pump. 
Dial pattern thermometers are fitted at the exhaust 
ports of each cylinder, and also thermometers in the oil 
and water systems, while visible discharge indicators are 
provided. The view reproduced in Fig. 1 shows the good 








Ou - ELecTRIc 


360 volts. There are four control panels, One for each main 
generator, one for the a 
the propelling motor. 
troller, and the access door to the back of the panels are 
all interlocked with Castell type keys. 
is complete with indicator lamps, and its design is such 





“ FRAMFIELD*’ 


TuG 


Tr 


rs, and one for 
The excitation switch, the con- 


The switchboard 


special switchboard. The main cables are all of the 
Siemens lead-covered and armoured type, with auxiliary 
cables by both Siemens and British Insulated Cables, 
Ltd. The whole of the cable work was carried out by 
John I. Thornycroft and Co., Ltd. 


Triat REsvULTs. 


Some barge towing trials have still to be carried out on 
the Thames, but the following results obtained during 
trials made at Southampton on February 27th may be 
recorded. On the measured mile with two engines and 
free running of the tug, the mean of mean speeds for four 
runs was 9-873 knots, or 11-2 m.p.h., with a mean input 
to the propulsion motor of 437 h.p. and a mean shaft 
horse-power of approximately 400. Two runs were made 
with one engine ———e and gave a mean of 
8-276 knots, or 9-55 m.p.h., the approximate motor input 
being 185 h.p. 

In the manceuvring trials complete circles were made in 
1 min. 14 sec., and the times for full speed ahead to stop 
was 26 sec., and full speed astern to stop 22 sec: 

With the pro turning at 120 r.p.m. ahead and 
the vessel under full way, the time to the propeller turning 
astern was only 5 sec., with a similar time for the reverse 
direction. : 

For the starting pull trials with L50ft. of tow rope, with 
two engines, 385 s.h.p. and 98 r.p.m. propeller speed, the 
pull was 6-3 tons, or 61 s,b.p. per ton pull; while with 
only one engine running and 195 s.h.p. and 75 r.p.m. 
propeller speed, the pull was 3 tons, or 65 s.h.p. per ton 
pull. The results of the barge-towing trials of this tug 
will be awaited with interest. 








In order to keep pace with the increasing demand for 
nickel, the International Nickel Company of Canada, Ltd., 
has placed two spare reverberatory furnaces in operation 
at the Copper Clift smelter. To supply the extra ore 
required, output at the Frood Mine has been increased by 
approximately 30,000 tons monthly. At the Port Colborne 
nickel refinery an additional electrolytic unit has been 
started, which will produce approximately 800,000 Ib. 
additional metal per month. In addition, the four new 








converters and blowing equipment are ready to start work. 
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High-Pressure Marine Boilers.* 


THE ATMOS REVOLVING BOILER. 
By J. Vixror BriomaQulist. 
THE latest development of the Atmos boiler consists 


in the burning of the fuel within the cage rotor in 
order to reduce the brickwork. Any combustible material 


190 in: 


there and have opportunity to attack the material. 

The better behaviour of the Atmos boiler is due to the 
fact that no eddies can remain at any point in the connect- 
ing tubes between the steam generating tubes and the 
central tube, since those tubes, during every revolution of 
the cage, are alternately filled with steam or water. 

The steam generating tubes of the Atmos boiler are 
provided inside with loose lin. by jin. flat bars of 
soft iron, which constantly scrape off impurities 


designed for even a rather low pressure, with water con- 
taining acids or gases, because of severe corrosion at the 
water inlets to the tubes, as proved, for instance, by a 
modern boiler for a pressure of 500 1b. per square inch 
erected in another pulp mill in Sweden. This boiler was 
fed with carefully degassed water at a temperature of 
250 deg. to 280 deg. Fah. The pH value was 5-2-5-6, 
After working for only 2} months, including interruptions 
for repairs, about 100 tubes were so much corroded at the 
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may be used, the supply of the material being modified 
correspondingly. a 

Whether the fuel be gaseous, liquid, or pulverised, it is 
fed into the rotor through burners in the front wall together 
with the combustion air. 

The accompanying drawing, Fig. 1, shows a steam 
generator for a capacity of 20,000 lb. of steam per hour 
at a working pressure of 1425 Ib. per square inch, and a 
steam temperature of 840 deg. Fah., arranged for firing 
with hump coal or nuts. 


of wa- 
ter and steam. °F 
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STEAM GENERATOR-—20,000 LB. OF STEAM PER HOUR; 
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1425 LB. PER SQ. IN.; 840° F. 


arising from the feed water. It is probably possible 


inlets that they had to be replaced by new ones. By 
to feed with raw water, since the scale incrustations are 


increasing the pH value to at least 10 by the addition of 





chemicals to the feed water in suitable quantities, accord-| scraped off as soon as they are formed and are 
ing to the quality of the 

water, the trouble was to induced draft 

overcome. 7 


In the author's opinion 
the primary cause of the 
corrosion was not the 
the 


from ferced draft 





gases or acids, but 





Radiation part 











Feed water. i 
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gases. °F 


Diagram showing Temperature and Flow of Feed-water 


Flow of Air and Combustion Gases. 


Fic. 2—BENSON BOILER 


The coal is supphed through a rotating drum and falls 
through an aperture in the front wall into the rotor (not 
shown in the drawing). The air is supplied to the coal 
bed through cast iron bars between the steam generating 
tubes of the rotor. The grate bars are efficiently cooled 
by the tubes. The combustion gases escape to the super- 
heater through the grate at the upper part of the rotor, 
and from there over the economiser to the chimney. The 
superheater is of the combined convection and radiation 
type, securing a practically constant steam temperature 
at all loads without any regulation by injection water. 

For preventing any leakage of the primary air to the 
superheater chamber, air of a somewhat higher pressure 
is directed tangentially to the rotor tubes against the 
direction of rotation. 

For foreing all coal into the rotor, the aperture for the 
coal supply is surrounded by a channel through which 
secondary air is supplied. On account of the rotation, the 
coal is distributed in an even layer over the whole length 
of the rotor and is in constant motion which should prevent 
the formation of big cakes of clinker. The clinker falls 
over the furnace bridge at the end of the combustion 
chamber, and from there through the openings between 
the tubes into the ashpit. 

The quantity of coal burnt per square foot of grate area 
per hour is about 50lb. This is very moderate for a 
revolving grate, so that the steam generation may probably 
be increased considerably. The number of revolutions of 
the rotor is 10-12 per minute. 

The course of the steam generation is the same as in the 
ordinary Atmos boiler with cage rotor. The preheated 
water is fed into the central tube, from where it is distri- 
buted through six radial tubes to a torus and from there 
to the steam generating tubes. The steam escapes from 
the end of these tubes to the central tube, and from there 
to the superheater. Protective measures are arranged 
for preventing the water from flowing out of the tubes 
during a high sea. 

The Atmos boiler is very insensitive to the quality of 
the feed water. A boiler for 1425 lb. working pressure, 
erected in a pulp mill in Sweden, is fed with non-degassed 
water, having a pH value of 5-6 to 6-4. The boiler was 
started in October, 1931, and has worked perfectly since 
that time day and night, with the exception of Sundays. 
At an inspection of the boiler last summer not the slightest 
trace of corrosion could be observed. 

As is well known, it is impossible to feed a modern boiler, 


* Symposium. Institute of Marine Engineers, March 12th, 


1935. 
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and Steam Temperature and from feed pump 
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FiG. 3—BENSON BOILER * 497°" 

the 

Trials 


water necessary for 


constantly blown off with 
in this direction 


the regulation of the feed. 
will be executed. 


eddies existing fat the inlets, as the corrosion appears 
solely at those spots. In these eddies a slight partial 
vacuum exists. The gases and acids accumulate 











Fic. 4—BOILER AS ERECTED IN THE SHOP 
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THE! BENSON SUPER-PRESSURE STEAM BOILER. 


By Dr.. Ing. e.h. E. Goos. 


The only super-pressure steam boiler installed in a 
merchant vessel up to the present time, as far as is known, 
is the Benson boiler desi and constructed by Blohm 
and Voss, Hamburg. is boiler has now been in con- 
tinuous service on the s.s. ‘‘ Uckermark” for about 4} 
years, and has worked to the entire satisfaction of all 
concerned.* In view of this, the Hamburg-Amerike Linie 
decided to have the new turbo-electric driven ship, now 
in course of construction at the yard of Blohm and Voss, 
for their service to the’ Far East, fitted with four Benson 
boilers. Sia 

As is generally known, the Benson boiler consists entirely 
of tubes and has no drums, and these constructional 
features render it very suitable for use on board ship. 
The boiler has a comparatively large combustion space, 
entirely surrounded by tubes, through which water passes 
in continuous flow so that no stagnation can take place 
in any of them. The flow of water and steam is shown dia- 
grammatically in Fig. 2, together with the path of the 
combustion gases. he heat transmission from gas to 
water or steam in the radiation part as well as in the 
convection part of the boiler can be exactly calculated 
because the question of heat transfer has been thoroughly 
investigated and accurate coefficients have been established 
by numerous trials: For this reason it is possible to deter- 
mine that part of the boiler where the water is converted 
into steam and where salts or other impurities of the boiler 
water are deposited. The temperature of the combustion 
gases in this part of the boiler must be low to prevent the 
formation of hard scale inside the tubes. By this simple 
but ingenious measure, it is possible in the case of a leaky 
condenser to maintain full power for several hours without 
danger of tube failures. As also the working principle of 
the boiler prevents the occurrence of priming, the bviler 
can be considered as especially suitable for marine purposes. 

Originally the. Benson boiler on the ‘ Uckermark ”’ 
worked at the critical pressure, but it has been shown that 
the boiler can also be worked at variable pressures as long 
as the conversion zoné’ is situated in the region of low gas 
temperature. On this account, the boiler pressure is 
virtually subject to no practical limitations, and may be 
kept as high as 3000 Ib. per square inch, according to the 


% Steam production 





FiG. 5—-DIAGRAM OF TEST RESULTS The 


type of turbine selected or the power temporarily necessary. 
The temperature of the superheated steam is automatically 
kept constant by an apparatus of special design, and is, 
by considerations of the material available, limited to 
about 900 deg. Fah. 

One of the boilers for the before-mentioned new vessel 
is shown in Fig. 3, and the design will be readily under- 
stood by reference to the diagram, Fig. 2. The weight of 
this Benson boiler is only 3 tons, and the space 100 cubic 
feet per ton per hour of steam at 1500 Ib. pressure and 
900 deg. Fah. It should be particularly pointed out that 
in special cases, where the saving of weight and space is 
of vital importance, these values can be reduced to 0-7 
tons and 35 cubic feet respectively. The.combustion space 
is rectangular, and with this formation excellent mixtures 
of the highly preheated combustion air and the atomised 
fuel is secured so that the combustion at all loads is com- 
plete and nearly smokeless. With properly arranged 
high-class oil burners, 340,000 B.Th.U. per cubic foot of 
combustion space can be generated and 260,000 B.Th.U. 
per square foot of radiation surface have actually been 
transmitted. 

The tubes of the combustion space are of special steel 
containing 0-4 per cent. molybdenum. ‘Their diameter 
is lin. and the thickness fin. The number of tubes in 
one nest depends upon the capacity of the boiler. The 
tubes or coils are welded on to upper and lower headers, 
each upper head being connected to the following lower 
head by one downpipe of suitable diameter. Around the 
boiler are the air trunks provided to carry the combustion 
air from the ket type air heater to the oil burners, and 
in view of this arrangement the boiler does not require 
elaborate insulation. 

In Fig. 4 the boiler is shown as pho hed in the 
shop, and this picture gives a clear idea of the boiler 
construction. 

At the works of Blohm and Voss one Benson boiler, 
complete with all the n instruments for ‘exact 
measurements, has been installed and tried under con- 
ditions approximating to the, severest. sea-going. service. 
It has been demonstrated that the Benson boiler is capable 
of responding immediately: to.ithe required alterations 





of the load. Manceuvres of the turbine from stop to’ full 
ahead, and vice versd, ater ee ’ 
The fuel pumps were regulated by the thermometer for 

steam and relays, the numberof burners, 
the feed pumps and the boiler fans being hand regulated. 
As will be seen from Fig. 5, showing the test results, all 
the interdependent data, steam pressure, steam tempera- 
ture, &c., are subject to little variation and only within 
the limits permitted. The efficiency is very good, being 
on an average 90 per cent., the same’ as that obtained 
on the “ Uckermark.”’ The tubes canbe kept clean easily 
by steam blowers; therefore, the efficiency is nearly 
always at the same level. ‘The oil burners used are of 
Blohm and Voss design, ranging in capacity from 100 lb. 
to 1700 lb. per hour. The combustion is nearly smokeless 
at all loads, and the CO, content of the combustion gases 
uniformly recorded at 14 to 15 per cent. 

From these trials the Hamburg-Amerika Linie, as well 
as the manufacturers, have every reason to anticipate 
that the Benson boiler will work as satisfactorily on the 
new ship as it did on the “‘ Uckermark ” and more recently 
in the shop. As the machinery of this ship has many 
additional new features; her voyage results will be awaited 
with the greatest interest. 


(To be continued.) 








Stainless Steel. 


On Wednesday, March 13th, Mr. 8. A. Main delivered a 
leeture on “ The Properties, Characteristics, and Uses of 
Stainless Steel ’’ at the Royal Society of Arts. 

It was concerned not only with the stainless steel used 
for cutlery, but with the many other non-rusting and 
chemically resistant steels used for a large variety of 
purposes to-day. For these latter the term “ stainless,” 
although often used, is not quite suitable, and in some ways 
inadequate. d 

The two types in most general use, said the author, are 
the chromium steel with about 13 per cent. of chromium, 
and the ‘*‘ 18-8” nickel-chromium steel contaiming 18 
per cent. of chromium and 8 per cent. of nickel. ‘The 
nickel and chromium con- 
tents are varied with 
advantage for special 
purposes. 

The hardness of stain- 
less cutlery steel, although 
not quite equal to that 
obtainable with carbon 
steel, is adequate for table 
use. It is not too much 
to ask that the necessary 
attention should be given 
to it by occasional whet- 
ting, representing only a 
fraction of the labour 

uired in other ways 
with the older steel. 





ments, such as molyb- 
denum or silicon usefully 
improves the hardness 
of cutlery steel. A still 
further improvement 
bridging the gap between 
it and that of carbon steel 
would extend its uses. 

The many and varied 
uses of stainless and non- 
corrodible steels were 
illustrated by exhibits and 
a large number of slides. 
decorative and 

household uses of stain- 
less steel are the most familiar. For these the nickel- 
chromium types of steel have several advantages, in- 
cluding their workability and the non-necessity for heat 
treatment to confer non-rusting properties. 

For office and domestic furniture and fittings and 
utensils, subject to wear and tear, the added strength of 
stainless steel is of considerable advantage. 

As regards the kitchen and table use of stainless steels, 
any misgivings of contamination or risk of poisoning 
are quite groundless. Exhaustive laboratory tests, and 


the chemical control exercised in the bulk manufacture | 


of foods where these steels are used, fail to show the 
slightest harmful effects. 

In the chemical industries and the manufacture and 
canning of foods, 18~—8 steel satisfies a large range of uses, 
involving many kinds of active agents. The common 
acids, sulphuric and hydrochloric, are among those against 
the attack of which the standard type of steel is not 
entirely effective. By modifications in composition or 
the adoption of suitable expedients, its use is made 
possible in many processes involving the use of these 
and other acids. The manufacture of nitric acid, celluloid, 
artificial silk, wool, rubber, explosives, leather, imitation 
leather, paper, paint, and perfumery, are among the many 
chemical processes in which acid-resisti steels are 
employed, while the canning and bottling of foods and 
the handling and conveyance of milk also call for large 
quantities. Chemical processes involving reactions at 
high temperatures and pressures now much employed, 
demand special further properties in the material of the 
vessels and fittings. These are being well met by steels 
of a heat-resisting type, rather beyond the scope of the 
present lecture. 

In the fields of mechanical and civil engineering may be 
included the use of non-rusting steels for such varied 
purposes as pump rods and fittings, aircraft, motor cars, 
railway trains, ships’ dock fittings, staunching bars of 
dams, submarine signalling, steam turbine blading, and 
road.studs. The position and direction of the Greenwich 
Meridian where it through, Cleethorpes, in Lincoln- 
shire, are marked by road plates of non-rusting steel. 





* See “ Shi ing and Shipping Record,” Nov: 26th; 1931, 
page 685 ; * i 
page 194. 
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Steam turbines of a total capacity. of some 6 million h.p. 
are now equipped in whole or in part with blading of a 
niekel-chromium steel specially developed for the purpose. 
The whole of the blading, amounting to 64 tons, in the 


Addition of other ele- | 





four main turbines of the new French swper-liner 
** Normandie ”’ is of this steel. 

For structural purposes the general employment of 
stainless steel can hardly be considered owing to the 
large quantities and consequent high cost involved. 
Special circumstances, however, warrant its use, as in 
the restoration of St. Paul’s Cathedral, and in some 
portions of the new library building at Cambridge ; 
1000 tons, mainly in the form of wire cable, was used 
last year on revetment work on the: river Mississippi. 

Effective external ornamentation of buildings is pro- 
vided by the use of sheathing of nickel-chromium steel, 
asin the case of the Empire State Building and Chrysler 
tower in New York. 

Where suitable as regards their resistance to corrosion, 
the plain chromium steels have advantages over the 
nickel-chromium steels for purposes where stresses have 
to be sustained, owing to their better elastic properties ; 
their tenacity can also be better graduated to suit require- 
ments. Their harder character is also an advantage where 
abrasive action is concerned. 

In instrument making, the use of mirrors of stainless 
steel, the production of which has reached a high state 
of perfection, has been specially beneficial. 

The manufacture of stainless steels and their preparation 
into articles or components for se, requires a highly 
developed technique, and in the steel works it has been 
found desirable to segregate the production of the nickel- 
chromium types of steel using specially designed plant. 
Cleanliness of the steel is important to the final properties, 
and close control, with careful fettling of surfaces, must 
be exercised in rolling and forging operations to avoid 
serious waste. 

Cold-rolling and cold-drawing difficulties have been 
successfully overcome, and wires are produced fine enough 
and in sufficient quantity to be woven into dress material. 

With the development of a special welding technique, 
excellent welds are now readily made by either the 
oxy-acetylene or the metallic are processes. The problem 
of weld deeay in the 18-8 type of steel, owing to its small 
carbon content, has been completely remedied by suitable 
addition to the steel of special elements such as titanium. 

Stainless steels, unlike the noble metals, such as gold 
and platinum, owe their non-rusting property to the 
impervious character of an extremely thin surface film 
produced by contact with the air. The similar film on 
ordinary iron and steel is of a porous texture, and non- 
protective. The reality of these films has been demon- 
strated by Dr. Ulick R. Evans, of Cambridge University, 
who has isolated and examined them. 

Similar temper colours on stainless and on ordinary 
steels require about double the temperature in degrees 
Centigrade in the former type for their formation. 

The total American production of non-correding and 
heat-resisting steels in the peak year—1930—was 60,000 
tons, a figure which could probably be doubled to repre- 
sent world production. Of this more than hai‘, or 55 to 
60 per cent., is of the 18-8 nickel-chromium type. These 
are impressive figures, but small in comparison with the 
total production of iron and steel, which, in the year 
mentioned—1930—was 90 million tons. 

The advances brought about by stainless and non- 
corrodible steels have had little effect on the general 
problem of the wastage of iron and steel, since their general 
use is prevented by their rather high cost and the special 
methods necessary for their production. Two and three- 
ply steel sheets and. plates, with a veneer of stainless 
steel on one or both faces, provide a means of extending 
its use in an economical way. In other cases, as in the 
core of hollow drill steel, stainless steel or iron can be 
used as a protection of actual steel articles against 
corrosion. 

The lecture concluded with some remarks on the world- 
wide efforts being made to counter the ravages of corrosion, 
most of the industrial countries having national com- 
mittees of investigation. At present copper steels, and 
copper steels containing chromium, show most promise 
of being beneficial, though the inquiry which is being 
made into the influence of factors in the manufacture on 
the subsequent corrosion of ordinary steels may be 
expected to effect other improvements. 








The Design of Safe Load Indicators. 





An article on Automatic Safe Load Indicators for 
Cranes, which appeared in our issue of March 8th, gave 
in detail the arguments in favour of locating such appa- 
ratus in the hoisting system of the crane. Arguments in 
favour of making the indicator a tension member in the 
derrick reeving must now be considered. 

One purpose of a safe load indicator is to prevent over- 
turning a crane, and the two normal motions which tend 
to endanger stability are hoisting and derricking out. 
There are, however, other conditions, experienced in 
normal service, which may prove even more dangerous, 
owing to the fact that they cause very excessive over- 
turning moments, which are quite inestimable by the 
ordinary crane driver. 

The most common of these conditions are :— 


(1) When attempting to drag a load from a point 
outside the normal reach of the crane ; and 

(2) When operating on an incline or badly cambered 
track, the load being lifted on the uphill side and the 
crane slewed 180 deg. to the downhill side. 


Both these operations have been frequently responsible 
for accidents, and no proportionate indication would have 
been given to the driver by an indicator which was acted 
upon solely by the hoist rope. On the other hand, with 
indicators forming a tension member im the derrick 
system, both these extraordinary overloads are com- 
municated to the indicator. 

Ina recent case of this kind a jib crane lifting on the 
uphill side of a badly cambered track raised a load within 
its safe rating, and slewed rather quickly towards the 
downhill side. As the jib approached 180 deg. from its 
original position the driver felt the crane tipping, and 
tried to prevent disaster by dropping his load. This 
sudden release cause the jib to rebound, and the crane 
overturned backwards on to a stationary crane on an 
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adjacent track. This accident occurred in spite of no 
addition having been made to what had previously been a 
perfectly safe load. No increase had eccurred in the 
stress of the hoist rope, but a very considerable increase 
in stress occurred in the derricking system, and if there 
had been a safe load indicator in the derrick anchorage 
warning would have been given in ample time to prevent 
the accident. 

When dragging in a load from a point beyond the normal 
reach of a crane, the danger may be even more marked, 
as in such operations not only can the radial obliquity of 
pull be very considerable, but any obstruction to the load 
being dragged over the ground will increase the tension 
in ‘the hoisting rope. An indicator in the derrick system 
will record the combined effect of this increased tension 
acting at an increased effective radius. 

The seriousness of the above conditions will be appre- 
ciated when it is stated that with a type of locomotive jib 
crane commonly used on contractors’ work, an outward 
swing of the freely suspended load of 4ft. from the vertical 
has been shown to merease the overturning moment 
imparted to the crane by more than 20 per cent. 

There are, of course, certain crank-operated level 
luffing and other cranes, the constructional details of which 
make it impracticable to measure the derrick force for 
safe load indication, &nd for such there is little option but 
to use the hoist rope. It so happens, however, that in 
these cranes, the risk of danger from the above causes is 
fairly remote, as the tracks are usually perfectly level, 
and the conditions of service altogether different from those 
met with in contractors’ work. 

When a good indicator is fitted to a crane the driver 
tends to gain such confidence in its reliability, that 
to reduce his alertness im assessing the dangerous 
condition of any load he may be lifting. This being 
so,. should an indicator fail to register for any 
reason, it is likely to be of greater danger to man and 
machine than if it had never been fitted. A safe load 
indicator should, therefore, be so designed that any dis- 
arrangement is at once brought automatically to the 
driver’s notice. 
is easily obtained in the derricking system, as the arrange- 
ment of the dead end usually lends itself to permitting | is 
easy insertion of a stout metal box which completely 
houses the operating mechanism. This is especially im- 
portant on building and contractors’ work, where dis- 
mantling of cranes is a repeated necessity, and indicators, 
unless completely losed, are ject to disturbance 
of their mechanism. 

In Scotch derrick and similar cranes, where the derrick 
anchorage is at some distance from the driver, this system 
of complete protection for the mechanism need not be 
departed from, as it is possible to transmit the desired 
safe load information electrically to signals in the driver's 
cabin, and im such cases it is easy to arrange means 
whereby failure of the danger light or fracture of the wires 
forming the danger circuit will cause the “safe” light 
to be extinguished. This is important, —_ the 
crane driver will be misled as, for instance, if the filament 
of the red lamp had failed and he, relying on this danger 
signal, might quite easily load his crane beyond the safe 
limit. A “‘ checked ”’ system of this nature is described 
on another page of this issue. 

The effeet of friction in the pulleys of cranes was 
explained in detail in our former article, from which it 
will be noted that with an indicator in the derricking 
system the friction forces from the hoist pulleys act in 
opposite direction to the friction forees in the derrick 
pulleys, the one tending to counteract the other; the net 
frictional force transmitted to the indicator being the 
difference of these effects. With cranes of normal con- 
struction the proportion of this difference to the total 
load on the indicator is almost invariably found to be 
negligible when compared with the magnitude of the 
forces which can be developed from other causes out- 
lined above. 

Whether the imdicator is placed in the hoist rope or in 
the derrick rope system, when working on loads ss rao 
mating ee neg maximum. flickering of danger signal 
between “‘ on” and “ off,” is, as noted in our first article, 
pansacyn ep i a sensitive indicator, and indeed by many 
is regarded as a useful test of whether the indicator is or 
is not subject to internal friction losses. _ This flickering 
is, of course, due to the slight additional loads caused 
by acceleration or impact forces, all of which have been 
allowed for by the crane designer in allocating the safe 
load to the crane. It is; therefore, quite usual practice 
to set the indicator so as to bring the danger signal into 
operation some slight percentage above the rated safe 
load of the crane. This permissible and indeed desirable 

“flicker” of signal should, of course, be clearly dis- 
guished from a type of flicker which is, in fact, spring 





tin 
oscillation, and would be experienced, for instance, if the 
whole derrick gear of the crane was anchored back to one 
big spring. In such a condition the adding of load to the 
crane would cause the large spring to pant. Several 
methods have been developed which overcome this satis- 
factorily, such as the introduction of a damping element 
in the indicator mechanism, thus giving the requisite dead- 
beat action. 








Accident Prevention.* 
By D. R. WILSON, H.M. Chief Inspector, of Faetcries. 


Aw accident, as a rule, is due to a momentary conflict | even without testing something 
In some few | new entrants with a high accident rate during their first 


between animate and inanimate matter. 
cases the cause is well defined; in most, however, it is 
complex, but it may always be regarded as being composed | 
of two factors, one impersonal (relating to the object, 
material, or machine), and the other personal (relating either 


But complete protection of the apparatus |. 





study of the impersonal factor. acne of safety 
devices, guards for dangerous ey ane machine 
design are continuously being investigated with the thr 
of reducing accident risk to a minimum. Great advance 
has been made during the last thirty years. Far more 
attention _ to the subject of safeguarding by 
machinery ers, so that a given machine is now often 
well protected before it reaches the user; indeed, in the 
case of some machines, formerly very dangerous, it is 
now physically impossible to sustain an accident. 

Let us first take the environmental conditions of work. 
The provision of good lighting is of paramount a 
ance, especially for occupations involving a high risk 
Similarly, a suitable temperature is desirable, particularly 
the avoidance of unduly low temperatures. - 

Then, again, there is the beneficial effect of constant 
vigilance, whether exercised by a special safety officer 
or by a safety committee representative of the manage- 
ment and the workers. 

Next, let us turn to the possibilities of education and 
propaganda. My own department, for instance; issues 


a quarterly serial describing accidents that have actually | e 


happened, and the means for their prevention. Much, 
too, can and has been done by the activities of non- 
official bodies, such as the National Safety First Associa- 
tion, the Industrial Welfare Society, and at least one of 
the large insurance companies (the National Employers’ 
Mutual Insurance), through the display of posters, the 
preparation of cautionary leaflets, and other services. 
I believe, however, that still more could be done in this 
direction by instilling a spirit of caution into our potential 
workers, namely, school children, while they are at the 
most receptive age. It is now, I understand, common 
for children to be warned against road dangers, and I 
suggest that combined with these lessons there might be 
some directed against industrial risks. I am told that 
in Germany this is the standard practice. And again, 
new entrants into factories might be taken round the 
works before starting on their process and shown some 
of the more obvious risks. In some factories this is 
already done, and is a simple matter where there is a 
safety officer available. In other works each new entrant 

is handed a leaflet explanatory of the dangers ahead, but 
personally I am doubtful whether these are really effica- 
cious, and think that they are certainly not of the same 
value as actual demonstrations. 

And here I would enter a special plea for the protection 
of the young worker. The adult is supposed to have— 
and often has—learned methods of caution. The boy 
or girl enters industry with the charming, but dangerous, 
attributes of youth, and has to learn by experience the 
habits acquired by the grown man or woman. It is fair, 
therefore, to them that this training course should be 
made as easy as possible, and that he should have an 
apprenticeship in safety, just as in his ordinary work. 
Yet what are the facts? I find that in 1933 about 17,000 
children (for I regard anyone under eighteen as a child) 
were severely injured and 25 killed. It is true that many 
of these accidents were due to the victim himself, but 
does that really affect the matter ? In every other walk 
of life full responsibility does not accrue until the age of 
twenty-one, and I suggest that the same a should 
be applied here. To me ‘here is no comparison between 
an accident which has killed an adult and one that has 
killed a child. 

Often, too, the child victim has had no responsibility 
whatever. I remember, even within the past reaey two 
boys of about fifteen who lost their hands incing 
machines—suddenly transformed into ‘ul ‘are 
ments of torture—which, nevertheless, can and should be 
made perfectly safe ; again, I remember four boys working 
in a kier, or large enclosed tank, who were all scalded to 
death through a worker inadvertently. allowing the hot 
liquor to be admitted. Accidents of this kind imbue me 
with a sense of horror quite different from that produced 
by the ordinary fatal accident, and my contention is 
that such accidents ought to be made impossible by 
making every. occupation in which a boy or girl under 
eighteen incurs any serious risk, however remote, com- 
pletely safe—foolproof, as one may say—and preventing 
their employment in any occupation where this cannot be 
done. 

Recent investigations have shown that the distribution 
of accidents is largely influenced by a special personal 
susceptibility inherent in the individual and differing 
from one individual to another. This may be regarded, 
perhaps, as only another way of saying that some people 
are more careless or clumsy than others, but there is a 
further point which indicates that this personal suscep- 
tibility may be a much more —, factor in accident. 
causation than is generally supposed, for these investiga- 
tions have revealed that the relatively few individuals 
posveteing this special characteristic may be responsible 

or most of the accidents that oceur in industry, so that 

if they could be transferred from dangerous occupations 
a reduction in the number of accidents would at once 
follow. 

An encouraging beginning has already been made with 
this object. For some years work has ya in 
under the Industrial Health Research Board with the 


| object of finding psychological tests which would indicate 


| this special proneness, and already positive results have 


| 
| 


been obtained. 

The authors contend that their method is already ripe 
| for practical application. The tests are easy to give, some 
| have been standardised, and can be made co 
| while others are still in the experimental stage. But 
can be done by ee atte! I 


year to a safer occupation. This system uires the 
keeping of accurate records of accidents, and, further, in the 
case of skilled trades, it would involve the loss of a year’s 
apprenticeship. It might, however, be quite practicable 


to the person injured or perhaps to some other person). | in very large works with many different departments 
It accidents could be classified according to the relative | employing the same class of labour but differing in 
importance of these two factors, we should have at one | accident risk. 

extreme those due to the unforeseen failure of material | 


(such as the bursting of an abrasive wheel), and at the | an attempt to answer the questions (1) “ What 


And this brings me to the last section of my paper— 
progress 


other, those due entirely to so-called “ carelessness” | is being made in prevention? Is the factory worker s 


and incurred on a machine or other object that can — less liable to accident than er meyer s 


ordinarily be regarded as perfectly safe. 


And I am afraid that I cannot give a in 


Up to now progress had been made chiefly through the | reply. 





* From the Shaw Lecture, Royal Society of Arts, February 
25th, 1935. P 


} E. Farmer and E. G. Chambers, 1932: Teste for Accident 
roneness (Industrial Health Research Board Report No. 68). 





Unfortunately, owing to changes in standards of notifica. 
tion, we can only compare the historical years with the 
present through the ere of fatalities, and here the 
results are favourable. The fatality rate has fallen 
from about 18 to 12 per 100,000 eet and I think, 
therefore, that it is justifiable to assume that liability to 
the more serious kind of accidents has diminished within 
the last twenty-five years. 

When, however, we come, to the “‘ close-up ”’ review 
of ‘the last six years; \the position is less definite. A big 
drop in 1932, commen’ with 1928, led to the hope that 
accident . risk to decline. The data for 
1934, whieh en been po a just in time for this 
pa show that this hope was not justified, for they 
Indicate that the accident rate has again risen, though 
pot to the level of 1928. 

The same remarks apply to shipbuilding, an industry 
with a high accident rate. 

What is the explanation? My suggestion is that ax 
trade depression deepens, the general tendency is tv 
retain the steadiest. workers, so that the population then 
xposed to risk is composed of the less accident-prone 
workers. Subsequently, when trade revives, the more 
accident-prone workers are re-absorbed, with the additiona! 
disadvantages of youth, and on the part of the older men 
loss of practice and possibly lessened physical stamina 
due to unemployment. If this suggestion is right, the 
accident rate should fall and rise more steeply than any 
index of industrial activity.. I suggest that investigation 
of these points would be a valuable contribution to 
knowledge of the subject. 

T refuse to accept the assumption that there must always 
remain an irreducible minimum of unpreventable 
accidents. In my opinion, no accident is unpreventable, 
and I hope that I have indicated some of the channels 
through which substantial progress should be possible 
within the next ten years. 








LAUNCHES AND TRIAL TRIPS. 





San Axtvaro, oil tank motor ship; built by Swan, Hunter 
and Wigham Richardson, Ltd.; to the order of the Eagle Oil 
and Transport Company, Ltd., London ; dimensions, 442}ft. 
by 60ft, by 32ft.; to carry oil in bulk. Diesel engines of Haw- 
thorn-Werkspoor type ; constructed by R. and W. Hawthorn, 
Leslie and Co., Ltd. Trial trip, March 14th. 

TriasteR, motor vessel; built by Lithgows, Ltd.; 
order of the British P| ages 
400ft. by 58ft. by 37ft.; 
en of Burmeister and ‘Warn Bree 
constructed by Messrs. Kincaid and Co. Trial trip, March 15th. 

mes single-serew motor ship; built by Barclay, 
Curle > Co., Ltd., to the order of gg most Shipping 
— y, Ltd., Newcastle-upon- Tyne msions, 410ft 

Sift. Sa. A Bro "38ft.; to carry cargo. Oil engines, of Barclay 
Clits Dont piston type; constructed by the 
builders ; Siena 18th. 


to the 


and and Wolff type ; 








Tue Mactine Toon “Trapes Association.—The annual 
dinner of the Machine Too! Trades Association has a character 
all its own. Every member seems to be acquainted with every 
other person —, 40 that'in the reception rooms there is a 

continual “‘ coming ing ’’ and a rising tide of conversation 
difficult to qaulrer even “4 en the serving “ey sas vag 4, is announced. 
Thereafter, at the tables conversation ted as 
ever. The latest dinner, held last Tuesday night, March 19th, 
J = Trocadero, was no exception to the rule. Ex-Provost 
B. Lang, the President, was in the chair, , and-so animated 

wes the be care that the intervention of the *s hammer 
frequently required. After the loyal toast had ‘been 

homens that of ‘ The Houses of Parliament” was wittily 
roposed by Sir Alfred Herbert, and as wittily responded to by 
Bir John Pybus. ‘Sir Herbert Austin, in proposing the toast of 
did not confine himself only to congratu- 





“The Association,” 
latory remarks, but made also some constructive criticisms of 
the produets of machine tool makers. Ex-Provost W. B. Lang 
replied. Late in the evening, Mr. Harold Butler proposed the 
toast of “‘ Our Guests,’’ to which Sir John Siddeley responded. 


Tae Wuitrworte Socrery.—The annual commemoration 
dinner of the Whitworth Society was held on Wednesday, March 
13th, at the Holborn Restaurant, London. Mr. Charles Day 
(Wh. Sch. 1886), the President, received the members, and, 
following custom, the Whitworth Schoiars of 1934 were invited 
as guests. After the Memory of Sir Joseph Whitworth had 
been toasted in silence, Mr. L. H. Hounsfield (Wh. Ex. 1898) 
proposed ‘‘ The Society.’’ In replying to the toast the President 
referred to the loss sustained by the Society by the recent deaths 
of two former Presidents, Mr. Thomas Sugden (Wh. Sch. 1873) 
and Mr. William Sisson Ay * 1874). He announced that 
Professor E. G. Coker, 8. (Wh. Sch. 1890), would assume 
the office of President at = Summer Meeting, to be held early 
in July at Buxton and Stoc'! He announced also that as a 
J. ilton Gibson (Wh. Ex. 1891), 
Dr. Arthur Morley (Wh. Ex. 1897), and Mr, W. M. Selvey 
(Wh. Sch. 1902) had been elected to the Committee. Dr. Hele- 
Shaw, F.R.S. . Sch. 1876), the founder and first President 
of the Society, then referred to the outstand ing services rendered 


T | to the Society by Professor David Allen Low (Wh. Sch. 1877), 


both in compiling the Whitworth Book and as Hon. Treasurer 
for the eleven . On his forthcoming retirement from 
that o he wiil be presented with an illuminated address, 
which was signed by those present at the dinner. 


1L.M.E.A. Locat Czntres.—With the rapid development of 
he pg supply in “ tnicipal Electrica during recent years the work 

of the Incorporated M lectrical Association, ner 

and Committees, increased enormously, and t 

benefit to municipal electricity supply undertakings is con- 
siderable. Many problems arise from time to time peculiar to 
undertakings in jicular areas and local in character, and it 
was felt that much useful work could be done by local centres in 
et the ban pd snd interests of the undertakings in the 
area on various questions, and making representations to the 
I. MELA. “Council thereon. For convenience the areas covered 
by these centres are those defined by tho Electricity Commis- 
sioners in their various schemes under the Electricity (Supply) 
Act, 1926. yr) following centres have been formed 
East En d Centre, Scottish Centre, North-East England 


Centre. ly the I.M.E.A. Council approved the erage 


“of @ centre for the South-East and East a ae area. 


Id on Febddery 
unanimously elected 


Mr. J. W. Sim lected 
to act tem d Troeeurr of. cy Centre, 
and the o cea Gs ule ae 1.M.E.A. Head- 
quarters, ‘Australia House, Strand, London, W. & 2. 


25th 
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The prices quoted herein relate to bulk quantities. 


f.0.b, steamer. 


Iron and Steel Imports. 


The chief feature of the trade returns for Feb- 
ruary so far as they relate to iron and steel is the sharp fall 
in imports. In January the total reached 130,544 tons, 
which was the largest monthly tonnage since May, 1932. 
In February the imports fell ie 27,238 tons to 103,306 
tons, which was the lowest monthly total since August of 
last year. Imports of pig iron reached 7777 tons, com- 
pared with 7428 tons in January, and of the former total 
7448 tons came from British India. There was a notable 
decrease in the quantities of blooms, billets, and slabs 
a the falling from 31,231 tons in January 

20,732 tons, Of this total Belgium supplied 11,737 
pa against 15,504 tons in January; whilst the French 
imports declined to 5629 tons, compared with 8443 tons 
in the previous month. Imports of sheet bars also showed 
a decrease to 13,623 tons from 18,664 tons in January, the 
supplies coming entirely from Belgium, Germany, and 
Luxemburg. There was a reduction in the quantity of 
bars imported, from 1532 tons in January to 1113 tons in 
February. Imports of girders, beams, joists, and pillars 
showed an increase from 6816 tons in January to 9640 tons 
last month, the principal item being supplies from Belgium, 
which in February were 6633 tons, against 4283 tons in 
January. The quantities of hoop and strip imported were 
considerably less and totalled 4620 tons against 7874 tons 
in the previous month. Imports of plates and sheets, not 
galvanised nor tinned, reached 3362 tons, compared with 
4139 tons in Jan . As is usually the case, Belgium was 
the chief supplier, the total of all kinds of iron and steel 
imported from that country in February totalling 50,860 
tons although this was a considerable drop from the 
70,238 tons supplied in January. Luxemburg came next 
with 15,358 tons, then Germany with 9540 tons, France 
coming a close third with 9451 tons. 


Export Figures. 


The export returns, although down on the month, 
cannot be regarded as being entirely unsatisfactory, in view 
of the difficulties of conducting business with overseas 
markets. The total exports of iron and steel declined in 
February to 172,941 tons, a reduction compared with the 
previous month of 8270 tons. Pig iron exports reached 
9369 tons, compared with 11,225 tons in January, and it 
may occasion some surprise that the best customer was 
Belgium, which took 1856 tons, France being second with 
1326 tons. Exports of general descriptions of steel, which 
in January totalled 15,938 tons, in February amounted to 
only 14,567 tons. The decline was spread generally over 
the export markets. South Africa, who in January took 
4022 tons, in February received only 2290 tons, whilst the 
exports to British India fell from 3456 tons in January to 
2577 tons in the following month. Exports of girders, 
beams, joists, and pillars last month amounted to 1281 
tons, compared with 1639 tons in Japuary; whilst the 
figures for hoop and strip increased from 3349 tons to 3577 
tons in February. A increase was also registered in 
the exports of plates and sheets not under fin. thick, which 
jum to 16,941 tons from 12,883 tons in January. The 
total for plates and sheets under jin. thick fell from 12,757 
tons in January to 7543 tons in February. There was 
practically no change in the exports of galvanised sheets, 
the figures for February being 23,567 tons, against 23,091 
tons in the previous month. Similarly, the exports of tin- 
plate were 25,009 tons, against 25,663 tons in January. 
The February figures for railway material were good, being 
15,510 tons, compared with 12,564 tons in January. Of 
the February total, 9097 tons were new steel rails, 2754 
tons sleepers and fish-plates, and 1258 tons tires and axles. 
Brazil took the largest quantity with 3870 tons, South 
America, coming next with 3338 tons. India was the best 
export market in February, taking 23,688 tons of iron and 
steel and manufactures thereof; South Africa coming 
next with 20,107 tons, and Australia a bad third with 
9033 tons. New Zealand took 7544 tons and Canada 
6222 tons. Of foreign countries Denmark came first with 
8140 tons, the Argentine being second with 7374 tons, 
Holland third with 6543 tons, and China next with 5398 
tons. 


British Iron and Steel Production. 


The British Iron and Steel Federation's monthly 
statement of iron and steel production gives the output of 
pig iron in February as 483,100 tons, compared with 
521,200 tons in January, and 414,400 tons in February, 
1934. The daily rate of production in the month under 
review showed an increase from 16,813 tons in January to 
17,254 tons. The production included 111,400 tons of 
hematite, 255,500 tons of basic, 100,000 tons of foundry, 
and 8400 tons of forge pig iron. The output of steel ingots 
and castings amounted to 769,500 tons, against 757,800 
tons in January and 707,500 tons in February of last year. 
At the end of February there were ninety-seven furnaces in 
blast, three having resumed operations during the month. 
Although it is not stated in the report, one of these was at 
the works of the Consett Iron Company, Ltd., Co. Durham, 
and two were at Colvilles, Ltd. Of the two latter, one was 
put on hematite and one on basic iron. The following 
table shows the average monthly production of pig iron 
and steel over a period of years and the output for the 
past four months :— 


Markets, “Notes | and) ‘News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


The Pig Iron Market. 


The lull in buying recently noted in the market for 
foundry iron has persisted, and consumers also have shown 
less interest in hematite. There is a tendency to ascribe 
the delay in the development of the spring demand to the 
pee and financial disturbances of the past few weeks ; 

t more probably the fact that so many consumers have 
bought until the end of June, and that building operations 
have not yet been fully resumed after the unfavourable 
weather, provides a sufficient reason, On the North-East 
Coast the situation is much the same as at the end of 
February. Little fresh forward business has been trans- 
acted and deliveries to Scottish consumers continue on a 
smaller scale than had been anticipated. On the other 
hand, the demands of the local foundries have increased. 
The position of the Cleveland pig iron producers is satis- 
factory, since, although there has’ probably been a slight 
addition to the stocks of late, these have not been heavy 
enough to create anxiety. The normal improvement in 
demand which makes itself felt at about this time of the 
year should be sufficient to take care of any small accumu- 
lations. The demand for Midland foundry iron has been 
steady and has not varied much this month, although any 

change has been for the better. Some concern is felt at 
the rather quiet conditions which prevail at the light 
castings foundries. The call for the type of castings used 
by the building trades, which provide a great deal of work 
for this industry, has failed to reach expectations, and this 
has reacted upon the demand for foundry pig iron. On the 
other hand, the slow, but gradual, improvement in the 
demand from the engineering foundries is a satisfactory 
feature of the market. In the Lancashire district the 
position is moderately satisfactory, although the textile 
machinery industry is passing through a dull period. A 
revival of activity in this department would considerably 
benefit the pig iron market. Lately the Lancashire light 
castings makers have been rather busy, but the jobbing 
foundries have not much work on their books. In Scot- 
land conditions are steady and the output seems to be 
ing into consumption. The demand for hematite has 
been dull of late, but so long as the makers have satis- 
factory order books and deliveries continue on a good 
scale the producers are not likely to complain. 


The North-East Coast and Yorkshire. 


The steel works on the North-East Coast appear 
to be getting their full share of the orders for finished 
steel, and nearly all departments are well employed. The 
local structural engineers are taking heavy deliveries of 
sections and joists. New business from this industry has 
been patchy of late, but this would naturally follow the 
active forward buying which took place in the early part 
of February. The steel makers cannot complain of the 

ition, however, since if new business is quiet, it is 
probable that substantial buying will come on the market 
later on, and in the meantime they are working on a good 
reserve of orders. The rail mills are fairly busy, and 
recently have secured some useful contracts. The demand 
for steel material for the shipyards has been disappointing 
for a long time, although lately local shipbuilders have 
shown more interest in the market as a result of some new 
contracts. Business in black sheets has improved a little. 
but there is considerable room for expansion.. The demand 
comes principally from home consumers, and for some time 
now the motor vehicle manufacturers have been amongst 
the chief supporters of the market. The export trade in 
black sheets is inclined to fluctuate, but considering the 
difficult conditions in which business is transacted in many 
overseas markets, the tonn of orders is well main- 
tained. The plate mills are only moderately busy, and 
the poor demand for boiler plates is one of the unfavour- 
able features of the position. The Yorkshire steel industry 
has experienced a rather quiet time so far this month, 
but there is little relaxation in the pressure exercised by 
consumers to secure deliveries against contracts. Pro- 
duction remains at a high level, and present indications 
point to large outputs for some time to come. Basic 
steel forms by far the largest proportion of the produc- 
tion, and latterly the call for acid steel has diminished. 
There has been only a moderate demand for tool steel, in 
spite of the active conditions at the Sheffield tool works. 
The mills manufacturing railway material are for the most 
part well occupied, and lately the engineering trades have 
been taking good supplies of special steels. 


Current Business. 


Orders for 2000 12-ton goods wagons have been 
placed by the London and North-Eastern Railway Com- 
pany with the following six firms :—Birmingham Railway 
Carriage and Wagon Company, Ltd., Smethwick (250 
covered wagons); Metropolitan-Cammel Carri and 
Wagon Company, Ltd., Birmingham (250 covered wagons) ; 
Cravens Railwa Carriage and Wagon Company, Ltd., 

Darnall, Sheffield (250 open wagons); R. Y. Pickering 
and Co., Ltd., Wishaw (250 covered wagons); Hurst, 
Nelson and Co., Ltd., Motherwell (250 covered wagons 
and 250 open wagons) ; C. Roberts and Co., Ltd., Horbury 
Junction, near Wakefield (500 covered wagons). The 
value of the order is about £300,000. Orders are expected 
to be placed in this country for machinery and machine 
tools by the Chinese Government Purchasing Commission 
to the value of £200,000. The Watford Corporation has 
placed an order with the Brush Electrical ineering 
Company, Ltd., of Loughborough, for a 15,000-kW 
CMR “Brush” Lj m. turbo-alternator. Edgar 
Allen and Co., Ltd., perial Steel. Works, Sheffield, 
have received an order for a rotary kiln for a cement works 
in Australia ; two rotary kilns for firms in this country ; 
eight “‘ Stag ’’ tube mills for the Rand, South Africa ; 
and two large Edgar Allen-Buell rotary driers. The 
Department of Overseas Trade reports that the following 





Export quotations are 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


fields: A portable are welding equipment, comprising 
a petrol motor, 25-30 h.p., coupled to a 200-ampére D.C. 
generator, complete ‘with all accessories; a portable 
emery grinder for operation from a 115- volt D.C. gene- 

rator, to be driven by the petrol motor is also required 
(Buenos Aires, April 10th); 20,000 m. of seamless tubes, 
54 m.m.o.d. and 45 m.m.id., with an A.P.I. thread, 
114 threads per inch (Buenos Aires, April 15th). 

Grahamstown, Eastern Province, Union of South Africa : 

Installation of sewerage system, a sewage plant, 

and the supply of materials (April 17th). Siam, Royal 
State Railways: 2000 drawbars for wagons (Bangkok. 
May 10th). A local firm in Syria wishes to receive cata- 
logues and quotations from United Kingdom manu- 
facturers of steel windows. 


Copper. 


Business in electrolytic copper has been rather 
active this week, but, nevertheless, it is surprising that 
consumers have shown comparatively little interest in the 
market. It is possible that, in view of the unfavourable 
political and financial outlook, they do not care to make 
important purchases; but the possibility of an advance 
in price if the negotiations between the copper producers 
now taking place in New York come to a successful con- 
clusion should not be lost sight of. It rarely happens. 
however, that consumers buy at the bottom of the market. 
Although no official statements have been made regarding 
the negotiations for a restriction of output, the general 
impression seems to be that they are progressing satis- 
factorily. A lot of ground, however, has to be covered 
before the plan for a 25 per cent. curtailment of production 
and the limitation of American exports can-be put upon 
a workable basis. The market would be greatly dis- 
appointed if the conference were to break up without 
adopting a scheme, and already the view is expressed that 
prices will shortly begin to rise until the £40 level is 
touched. If by any chance no agreement should be 
reached, something in the nature of a collapse in prices is 
forecast. Reports are current that the Belgian producers 
wish to set up a central selling organisation for all the 
copper producers. This, of course, was attempted in the 
days of Copper Exporters Incorporated, and in the 
opinion of many had much to do with the collapse of that 
combine. It is believed, however, that the other producers 
are opposed to the revival of this method of marketing 
their output. The optimism with which the prospects of 
the discussions is has exercised an influence upon 
the standard copper market and values have appreciated. 
There is still, however, a tendency on the part of dealers 
to await the outcome of the meeting before operating upon 
any scale. 


The Tin Market. 


Prices in this market fluctuated sharply following 
the decision of the International Tin Committee to increase 
quotas by 5 per cent. This has brought the quota to 45 
per cent. of production from 40 per cent., but the decision 
is only applicable to the second quarter of the year. There 
is no doubt that a section of the market hat believed that 
no alteration would be made, and the first effeet of the 
announcement was a sharp fall in values. Prices receded 
steadily and now stand, at £210 lds. to £211 for cash. 
and £207 10s. to £207 15s. for three months, compared 
with £219 to £219 10s. cash and £214 10s. to £214 15s. for 
three months a week ago. So far as can be seen the 
interests usually associated with the pool have not 
attempted to check the downward movement. The prompt 
position is stringent and there is still a backwardation of £4. 
It is not surprising, perhaps, that consumers have main- 
tained a conservative policy in the face of the decline in 
prices and have taken comparatively little tin. There was 
a certain amount of buying by America earlier in the week, 
but this soon faded away and purchases by the Continent 
have been insignificant. It is interesting to note that the 
American Bureau of Metal Statistics give the consumption 
of tin in the United States last year as 53,940 tons, com- 
pared with 61,440 in 1933 and 40,600 tons in 1932. Of this 
quantity 21,280 tons was consumed in the manufacture of 
tin-plates, 11,970 by Babbitt metal and solder makers, and 
11,120 tons in the manufacture of bronze tubes and foil. 


Lead and Spelter. 


A firmer tone has developed in the lead market 
as @ result of the more active demand from consumers. 
For a long time the consumption of the metal by the manu- 
facturing trades of this country has been on a particularly 
good scale, and it would now seem that Continental users 
are requiring larger supplies. Germany and Italy have 
taken fair quantities, whilst Russia has placed orders 
totalling 1000 tons. Whilst producers have shown no 
anxiety to press sales in the British market, consumers 
have found no difficulty in obtaining as much lead as they 
required. For the time being also supplies of Empire 
lead seem sufficient to meet the needs of the market, and 
there has been little demand for lead ex-warehouse. 
American statistics give the world’s lead production in 
January as 124,479 tons, compared with 129,951 tons in 
December. ... More in sympathy with the better tone in 
other metal markets than for any other reason, spelter 
prices have appreciated this week. The underlying con- 
ditions, however, are unaltered and there seems little 
prospect of any sustained improvement in this market. 
The demand is not bad, particularly from the manu- 
facturers of bearing metals and the battery makers, but 
the requirements of the galvanisers are still below normal. 
On the other hand, the position on the Continent is not 
encouraging, and the demand there is still poor. Efforts 
have been made to resuscitate the Spelter Cartel, which 
expired at the end of last year, but have been abandoned 
as the same conditions which caused its breakdown still 








Pig iron. Steel. 

ons. Tons. 
1913—-Monthly average .. 855,000 638,600 
1920 a oid .. 669,500 755,600 
1929 Pa : .. 632,400 803,000 
1932 297,800 438,500 
1933 344,700 585,300 
1934 : 498,200 738,300 
1934—November 507,600 766,000 
December 513,500 654,500 
1935—-January . .. 521,200 757,800 
February _ . 483,100 769,500 





contracts’ are open for tender :—Argentine Staté Oil- 





exist. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 
joists, 22s. 6d.: plates and sections, 15s. 


Current Prices: for Metals and Fuels. 


Steelmakers : 
PIG IRON. 
Home. Export. 
(D/d Teesside Area) 

N.E. Coast— £s d. £'s. d. 
Hematite Mixed Nos... 3 8 6. 3 2.0 
No. 1 3.0.0.. 3.2.6 

Cleveland— cai Teesside Area) 
No. 1 sale ‘ th ine 34°06 
No. 3G.MB. 37 6. 3 6 
No. 4 Forge .. .. 3 6 6 3.0 6 
Basic (Jess 5/- rebate) . 3.7 «6 — 

MiIpLanps— 

Stafis— (Delivered to Black Country Station) 

North Staffs. Foundry... 311 0.. 
” » Forge 3:6 6... 

Basic (Less 5/— rebate)... 312 6.. 

Northampton— 
Foundry No. 3 3% 8. 
Wings 20003: 3°83. @% 

Derbyshire— 
No. 3 Foundry 311 0. 
Forge .. .. 3 0 

ScoTLanp— 

Hematite, f.o.t.furnaces 3 11 0.. 
No. 1 Foundry, ditto .. 312 6.. .. - 
No. 3 Foundry, ditto .. 310 0.. .. — 
Basic, d/d (Less 5/—rebate) 3 7 6.. .. a 

N.W. Coast— 

{3.12 6d/d Glasgow 
Hematite Mixed Nos. .. {4 0 6 ,, Sheffield 
la 5S Bs, Birsingiem 


MANUFACTURED IRON. 


Home. Export. 
Lancs.— £ s. d. £s. d. 
Crown Bars O5n. SO xu — 
Best Bars ca ee ee — 
8. Yorrs.— 
Crown Bars 912 6. -- 
Best Bars os — 
MiIpLanps— 
Crown Bars .. ree i tal ae “= 
Marked Bars (Staffs.) foe): he te oe es - 
Nut and Bolt Bars 7 & Oto7 15 0 — 
ScoTLanpD— 
Crown Bars 912 6 9 5 0 
Best. . 10 36 915 0 
N.E. Coast— 
Common Bars 912 6. 815 0 
Best Bars . 10 2 6. 915 0 
Double Best Bars .. 10:12 6 10 0 0 
STEEL. 
LONDON AND THE SouTH— Home. Export. 
S.- @. £ mi @ 
Angles 810 0.. Rit 
Tees. . 910 0.. 8 7 6 
Joists 817 6.. 77 6 
Channels.. .. 815 6.. 712 6 
Rounds, 3in. end u up 910 0.. 8 7 6 
a“ under 3in See i Se 700 
Flate, Sin. and canine at, 1 Le bn 7 00 
Plates, jin. (basis) 9. O'@': 715 0 
at ie. 9°60. 8 0 0 
Pe din. .. ik GN De 8 5 0 
Pie | tye 2 .. 810 0 
” fin. .. 910 0.. 8 5 0 
Norru-Easr Coast— £s. d. £ s. d. 
Angles ‘3.4 .. 77 6 
Tees. . 9.7. 6% 8 7 6 
Joists 815 0.. RAa® 
Channels. . ae _ Fl Bit Wee 712 6 
Rounds, 3in. and up ee A 8 7 6 
a under 3in. 812 0.. 710 0 
Plates, jin. .. 815 0.. 715 0 
f ee ere 9.0 0... 8 0 0 
pat je SB. eos Rim Doe 8 56 0 
» in... 210 0. 810 0 
* fin. 9:15;:D>. 8 5 0 
Boiler Plates, qin. © Buds 8 5 0 
MipLanpbs, aND LgeEps anp District— 
s. d. s. d. 


Angles 
Tees. . 
Joists .. 
Channels... .. .. 
Rounds, 3in. and up 

” under 3in. . 
Flats, 5in. and under .. 


Plates, jin. “eee 


s fin. . 
io fin. .. 
od jin. .. 


” 


tin 
Boiler Plates, ‘ie. 
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STEEL (contsnued). 

Home. Export. 
Guiaseow AND District— £ s. d. £s. d. 
Angles BF Bis 77 6 
Tees. . Oague. 8 7 6 
Joists... 8b 0. ery? s 
Channels... .. .. 812 6. 712 6 
Rounds, 3in. and up lee at ge Pe Fe 
o under 3in. «Md @:.. 710 0 
Flats, 5in.and under .. 8 12 0. 817 6 
Plates, jin. (basis) 815 0. 715 0 
a es 9090, 8 00 
és jin. .. 95 0. 8 5 0 
ere * See 90 0. 810 0 
sg fin. .. 9 5 0. 8 5 0 
Boiler Plates . 9 5 0. 8 5 0 
Sours Waites ArEa— £ 8. d. £ a. d. 
Angles Sith « Ce ee 
Tees. . ® 776. Ox? 6 
Joists 815 0. 770 
Channels. . é 812 6. 712 6 
Rotniiie: Mai end ep a. tw < 8 7 6 
» under 3in.. «as 710 0 
Flats, 5in. and 1 > lak ae 817 6 
Plates, jin. (basis) 6 197T 36. 7% 0 
Siberia 926: 8 0 0 
fin. .. ee fe 8 5 0 
a 912 6. 810 0 
* jin. .. 910 0. 8 5 0 
Tretanp— BE.rast Rest or IRELanp. 
£ s. d. £ a. d. 
Angles .. . Se ie 815 0 
Woes 60 k.sce els cies yr A HK. 915 0 
Seite Kitna Servi MoO, 9 2 6 
Channels... .. .. .. 817 6. 90 0 
Rounds, 3in.andup .. 912 6. 915 0 
jos under 3in. 9 2 0. 9 4 6 
Plates, jin. (basis) 900. 9 2 6 
a) Mines. age B® ': 9 7 6 
2 Be tt 2 a ggg Te 912 6 
baile!” ge 915 0.. 917 6 
mn pin. .. 912 6. 915 0 

OTHER STEEL MATERIALS 
Home. Export. 
Sheets. £ s. d. £ a. d. 
10-G. to 13-G., f.o.r. . ¢.2. 815 0 
14-G. to 20-G., d/d <a 9 00 
21-G. to 24-G.,d/d .. 1010 0. 9 6 0 
25-G. to 27-G., d/d 32.553. 44% $17 6 


The above home trade prices are for som lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ s.d. 
4-ton lots and up .. - 13 0 0 
2-ton to 4-ton lots 83:4 76 
Under 2 tons .. - 10 0 


Export : £16 12s. 6d., c.i.f. duty paid India. 
£11 5s. Od., f.0.b. other markets. 
Scandinavian Markets free. 


Tin-plates. 
20 by 14 basis, f.0.b. Bristol Channel Ports, 18/2 to 19/2. 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Billets. £8. d. 
Basic (0-338% to 0-41%C.) .. 612 6 
» Medium (0-42% to 0- 60% C.).. ‘sig 
» Hard (0-61%to0-85%C.) .. 712 6 
” » (0-86%t00-09%C.) ..8 2 6 
” +» (1% C. and up) os: 8.12.6 
Soft (up to 0- 25% C.), 500 tons and up 5 10 0 
100 tons .. .. 515 0 
Rails, Heavy, 500-ton lots, f.o.t. - 810 0 
» Light, f.0.t... Pe NNR le 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten oe 3/—- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to 6p.c.carbon £21 15 0 i/- 
* 6 6 p.c. to 8 p.c. £21 10 0 7/- 
” ” 8 px. to 10 p.c. £21 10 0 T/- 
” ” Specially Refined .. 
eB et Max. 2 p.c. carbon £34 0 0 1l/- 
” ” » 1 p.c. carbon £36 5 0 11/- 
op > » 0-70 p.c.carbon £37 5 0 12/- 
» carbon free .. 93d. per Ib. 
Metallic Chromium. . eh ised 2/5 per Ib. . 
Ferro Manganese (loose) £10 15 O home 


» Silicon, 45 p.c. to or £12 15 Oscale 5/- p.u. 


m » Spo. £17 17 6 scale 6/~ p.u. 
»  Menadium .. 12/8 per Ib. 
* Molybdenum ota 4/6 per lb. 
Titanium (carbon free) 9d. per lb. 
Nickel (per nenh . £200 to £205 


Cobalt .. 5/— to.5/6d, per lb, 





Sections, joists and plates are subject to a rebate to ‘home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 
Official Prices, March 20th. 





CoprErR— 
Ss 9s be £28 0 Oto £28 1 3 
Three months .. £28 7 6tof£28 8 4 
Electrolytic . . £31 0 Ote £31 10 0 
Best Selected Ingots, avd Bir- 
mingham j £31 10 0 
Sheets, Hot Rolled £58 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) . . 94d. 94d. 
ot Brazed (basis) 94d. 94d. 
Brass— 
Ingots, 70/30,d/d Birmingham £26 0 Oto £28 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 8d. 83d. 
re ee Peas 103d. 103d. 
Tr— 
Cease! ORS . £210 15 Oto £211 08 0 
Three months .. . £207 10 Oto £207 15 0 
Leap: £i1 0 Oto £11 3 9 
SPELTER : £12 1 ‘Sto ‘S12 3 9 
Aluminium ne (British) £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
f.o.b. Paso il eaten Unscreened  13/—to 13/6 
» Glasgow—Ell . = a 16/6 
$ a Splint 17/6 
AyYRSHIRE— . 
(f.0.b. Ports)}—Steam 14/- to 14/6 
FiIresHIRE— 
(f.0.b. Methil or Burnt- 
island )}—Prime wate 14/- 
U d Navig 12/6 to 13/- 
LorHians— 
(f.0.b. Leith)—Hartley Prime. . 14/— to 14/3 
Secondary Steam .. é 13/—to 13/6 
ENGLAND. 
YoRKsHIne, MANCHESTER— 
B.8.Y. Hard Steams 18/6 to 21/6 
Furnace Coke. . 15/- to 17/6 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 14/3 to 14/6 
+»  Becond.. .. 13/3 
» Best Small .. 10/6 to L1/- 
Unsecreened be 12/6 to 13/6 
DurHamM— 
Best Gas.. .. 14/8 
Foundry Coke 18/— to 20/ 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 24/- to 26/— a= 
South Yorkshire Best ... .. 21/— to 23/— -- 
South Yorkshire Seconds .. 17/6 to 19/- 
Rough Slacks. . 8/-to 9/- oo 
Nutty Slacks T/-to 8/6 — 
CarpirF— SOUTH WALES. 
Steam Coals : 
Best Admiralty ere 19/6 
Seconds .. .. 19/- to 19/44 
Best Dey Large 13/9 to 19/3 
Ordinaries .. .. 18/3 to 18/6 
Best Bunker Smalis 13/6 to 14/- 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts .. 22/— to 26/- 
Foundry Coke 24/- to 37/6 
Furnace Coke. . 19/— to 21/6 
Patent Fuel 21/- 
Swansza— 
Anthracite Coals : 
Best Large 37/6 to 47/6 
Machine-made Cobbles. 33/6 to 46/6 
Nuts e. 36/- to 41/- 
Beans 26/6 to 34/— 
Peas Bo ae 18/6 to 22/6 
Rubbly Culm. . 10/6 to 11/- 
Steam Coals : 
Large 20/— to 28/- 


FUEL OIL. 


Inland consumption ; contracte in bulk. 
Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 eet ty 34d. 
Diesel Oil Pa ara 4d. 


Manchester phices id. sae gutta extra. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Merchant Shipping. 


TuE Comité Central des Armateurs de France, or 

French Shipowners’ Central Committee, has presented its 

annual report in terms that offer little encouragement 

in view of the disabilities under which shipowners labour 

through import restrictions and the lowness of freights 

based on sterling values. The shipping tonnage declined 

from 3,407,643 at the beginning of 1934 to 3,047,736 on 

January Ist last, arid the shipping laid up was reduced 
from 886,000 tons to 480,000 tons. At the same time, 
there was an increase in traffic through the ports in 1934, 

for while the tonnage unloaded declined there was an 
augmentation of more than a million tons in exports, 
leaving a net traffic increase of 678,000 tons. In the latter 
figure, however, were included 258,000 tons of shipping 
sold abroad, while exports of surplus wheat with the aid 
of bounties contributed largely to the increase. The 
figures showing a small general improvement are not 
regarded as benefitting the home shipping industry, since 
an analysis of statistics leads the Shipowners’ Central 
Committee to the conclusion that a decline in French 
shipping tonnage has, on account of low freights, been 
accompanied by a larger participation of foreign shipping 
in the trade with French ports. Consequently, it is urged 
that shipping should receive more assistance from the 
Government, whose bounty allocations have failed to do 
all that was expected of them. While the tax on diminish- 
ing imports, which is to provide the money, is not likely 
to produce more than 100 million francs instead of the 
140 millions promised, the bounty is conditional on 20 per 
cent. of the money received being devoted, under certain 
conditions, to the modernising of existing ships or the 
construction of new vessels, and on the payment of wages 
on the 1929 seale, which means that a heavy additional 
charge is imposed on the shipping industry. The Central 
Committee is preparing plans for the reconstitution of the 
shipping tonnage which will shortly be submitted to the 
Government. No plans, it is said, can be carried out 
successfully without international agreements, particularly 
in collaboration with the International Shipping Con- 
ference for the suppression of superflucus tonnage, and the 
Central Committee is now working to that end. 


Reduction of Working Hours. 


Having secured the passage of the law authorising 
the State to collaborate with manufacturers in particular 
branches of industry to ensure the carrying out of plans 
for output restriction, the Government now intends to 
ask for similar powers to aid a majority of manufacturers 
employing the majority of hands to reduce the number of 
working hours from the legal maximum of forty-eight a 
week. This proposal is ing some iness, because 
the French Government’s delegate at Geneva has always 
strongly supported the International Labour Bureau in 
its efforts to secure a forty hours’ week, and the proposed 
Bill is framed ina,-manner that appears likely to lead to a 
gradual reduction of hours to that limit. Manufacturers 
are opposed to any such reduction which is not inter- 
national. So far as the engineering trades are concerned 
there is short time everywhere, and in the present state of 
trade further reductions would add te costs without 
materially increasing the number of hands employed. It 
is feared that these State-aided measures of restriction 
may have the effect of creating a permanent control over 
industry. . 

Electrical Energy. 

In a recent conference Monsieur Maroger, 
President of the Chambre Syndicale des Forges Hydrau- 
liques, dealt with the production of electricity and declared 
that there was really no danger of the hydro-electric 
supply largely exceeding possible requirements or endanger- 
ing the interests of owners of heat plants producing elec- 
tricity. The total production of electricity had doubled 
in the seven years preceding 1930, when it reached 15,000 
million kWh, but it was considerably reduced by the 
industrial crisis, and new openings for consumption had to 
be found, with the result that in 1934 the production total 
returned to the higher figure. There are no indications at 
the moment of further increased consumption. The hydro- 
electric production represents nearly one-half of the total, 
the Alps being responsible for 3400 million kWh, the 
Pyrenees 1400 millions, the Massif Central 1200 millions, 
and the Rhine and Juras 600 million kWh. All the 570 
hydro-electric power stations in France are relatively 
small, except the two Truyére stations in the Massif 
Central and Kembs. The capacity of the power stations in 
operation and under construction is about 11,000 million 
kWh, of which 9000 millions are available for distribution. 
The cost of construction may be regarded as something 
like 1f. per kWh, though this rough estimate is largely 
exceeded in cases where dams have to be constructed to 
impound considerable volumes of water. Monsieur 
Maroger remarked that the creation of this great hydro- 
electric supply industry showed what could be done by 
private initiative and private capital, which constituted the 
most efficient system of industrial development, and no 
method of control was desirable other than that 
undertaken by industrialists themselves. 


The ‘‘ Normandie.’’ 


The trouble in the Penhoét shipyard over the 
refusal of the men to work overtime in order to complete 
the ‘‘ Normandie ” so that she could start on her maiden 
voyage at the scheduled time arose through the men’s 
union. endeavouring to im the principle that there 
should be no extension of hours in these days of unemploy- 
ment, The men had claimed a day off for the municipal 
elections, which happened to be the day of high tide when 
the ‘‘ Normandie ’’ could leave the dock. Her departure 
from Saint-Nazaire would, therefore, have to be made 
when the tide was favourable two weeks before that date, 
and the builders obtained permission to put the men on 
extra time. There pprener to be danger of a serious dead- 
lock, which was avoi by the men’s union accepting the 
inevitable when it learned that the ship would leave the 
dock: at the date fixed and would be completed elsewhere, 





oil sump is equipped with a pipe A, through which cooli 
water is circulated. To this ee there are attached gills BE 
of perforated metal or 


British Patent Specifications. 


When an invention ie communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. net 

Copies of Specifications may be obtained ct the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of 


application ; the second date, 
at the end of the abridgment, is Tis hats ofthe ccseptonce of the 
complete Specification 








DYNAMOS AND MOTORS. 


423,212. December 21st, 1933,—Exectrric Motor Con- 
TROLLERS, The British Thomson-Houston Company, Lid., 

of Crown House, Aldwych, London, W.C.2. 

By means of this invention the passage from the series to 
parallel motor connections is effected in a simple and improved 
manner without any preliminary intermediate steps. This 
avoidance of intermediate switching positions in which one 
motor or group of motors is exerting no driving torque is 
obtained by providing an electric valve or rectifier in place of 
a contact for completing the series connection. 


N°423,212 
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rectifier is shown at V. In the series connection in which 
the contacts 5 and 6 are open, current flows through motor A, 
valve V, and motor B to earth. If, with reinsertion of resist- 
ance, the contacts 5 and 6 are closed, then the parallel connec- 
tion is established, since, on the one hand, current flows through 
motor A and contact 6 to earth, and, on the other, through 
contact 5 and motor B to earth. A short circuit of the motors is 
thus avoided by the blocking effect of the valve V. The valve 
or rectifier may be one of copper oxide or electrolytic type.— 
January 28th, 1935. 


423,448. August 3rd, 1933..-DyNaMO-ELECTRIC MACHINERY, 
Ronald Edwin Hopkins, of The Wabe, Greville Park-road, 
Ashtead, Surrey, and Keighley’s (Lifts and Motors), 
Ltd., of 13, Vietoria-street, 8.W.1. 

This invention is concerned with dynamo-electric motors 

of the direct or alternating current type, provided with 

means whereby the driven machinery is operated at two 
or more different speeds, and more particularly where the driven 
machinery forms a part of a lift, hoist, crane or elevator, intended 
to operate at two or more different speeds. A is the inner, or 
first member, carrying the three-phase winding, and a twenty- 
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seven-tooth pinion B. C is the outer cylinder, or second member, 
carrying the brake drum D and, through excentric bearings H, 
an epicyclic member E. This member E has a thirty-two-tooth 
internal gear J, engaging the pinion B, and also a tooth 
internal gear, engaging a thirty-nine-tooth pinion F running 
on the shaft and integral with a brake drum G, constituting the 
third member, If C and D areclamped, A and the pide, shaft 
run at, say, 1000 r.p.m. clockwise, while F and G run free at 
approximately 950 ‘+ clockwise. If, however, F and G are 
eaioed and C and are free, the speed of A and the driving 
shaft will change to approximately 50 r.p.m. clockwise, and that 
of C and D will become 950 r.p.m. counterclockwise.— 
February \st, 1935. 


TRANSMISSION OF POWER. 


423,497. February 10th, 1934.—Lusricatinc Bearines, R. 
Poole, 1, Arden-park, Brédbury, Chester, and Associated 
Electrical Industries, Ltd., Crown House, Aldwych, 
London, W.C.2. 

In order to cool the lubricating oil of a journal bearing the 
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The valve or 


PUMPING AND BLOWING MACHINERY. 


423,379. October 13th, 1933.—Rorary Pumps, Roto- 

pe Pump Company, Ltd., and ©. Lakin-Smith, 58, 
ictoria-street, London, 8.W.1. 

This centrifugal pump is said to be self-priming, and to have 

a suction lift of at least 25in. of mercury. The inlet is shown 


N°423,379 
















—az 
a y S eae 
lea 


Cz 








at A and the delivery at B. The impeller C has curved passages 
D, which converge towards the periphery. Their outlets are 
covered by light sheet metal hoods EE. Around the impeller 
there is a fixed ring F, in which there are cast pockets G G.- 
January 31st, 1935. 


MACHINE TOOLS AND SHOP APPLIANCES. 


423,380. October 14th, 1933.—Exrrupixe Macuines, David 
Bridge and Co., Ltd., Castleton, near Manchester. 

This extruding machine for making rubber piping is so 

devised that it is not necessary to have a spider to support the 

mandrel over which the plastic rubber is extruded. It has 





two extruding worms A A, which converge on the head B at 
an angle of about 60 deg. The mandrel C can be moved axially 
to vary the size of the extrusion orifice in the die D, and is 
hollow to accommodate pipes for cooling or heating water 
and for soapstone dust to act as a lubricant.— January 31st, 1935. 


BUILDING. 


423,381. October 16th, 1933.—Bripces, Viapucts, &c., The 
Trussed Concrete Steel Company, Ltd., and L. Turner, 
Thames House, Millbank, London, S.W.1. 

This invention is concerned with the construction of bridges 

or causeways and the like on bad or marshy ground or on any 

foundation of doubtful bearing capacity without recourse to 
piling. The bridge will also be in such a condition that after 
construction settlement to a certain extent can take place 
without injury to the structure as a whole or interference with 
the integrity of the elements of which it is composed. The 
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bridge is built up of a series of light skeleton girder units having 
a bottom member of sufficient superficial surface, substantially 
to carry the weight of the unit and the load imposed on it on the 
natural ground, each end of the unit being of angular forma- 
tion, as shown at A A, so arranged that adjacent units can move 
relatively to one another in an angular direction about a hori- 
zontal axis and a series of tension rods B B connecting one unit 
to its adjacent units adapted to provide a vertical support for 
each unit from its adjacent units. The units are cast in situ 
on a thin foundation slab C.—January 31st, 1935. 


METALLURGY. 


423,164. April 27th, 1933—A MerHop or HEAT-TREATING 
Hier-Carson Steet Wire Rops, H. D. Lloyd, The Old 
Vicarage, Stretton, near Warrington, Lancs. 





gauze, which form a trough in which 








if it could not be done at Saint-Nazaire. 





the oil ring C hangs.— Fe 


ry lst, 1935. 


The object aimed at is to produce a sorbitic rod for wire- 
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drawing » using the heat of the rod as it leaves thefinish- | 
ing rolls for the purpose. The hot rod A is led through a tube | 
‘B to a coiling apparatus C, which takes the form of a curved 
tube D that is rotated round a fixed dram E. This drum is 
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immersed in a bath of heated salt F. When a coil has been com- | 


pleted, the table G is Ng and the coil of rod slides down | 

k and is taken out of the bath. The | 
bath is maintained at a terfiperature of from 450 deg. to 500 deg. | 
Cent. by the burner K.—January 28th, 1935. | 
|“ Supercharging.” 2.30 to 6 p.m. Tuesday: reading and dis- 


the skids H on to the lift 


MISCELLANEOUS. 


423,018. July 25th, 1934.—Coarine ARricLES with Com- 


PRESSED MarTertaLs, The British Thomson-Houston Com- 


y, Ltd., Crown House, Aldwych, London, W.C.2. 
When metal objects, for instance, are to be coated with 
plastic material such as synthetic resin in an ordinary press, 
there is a liability for the object to get out of place and be 


N°423,018 





Fig.2 


unequally coated. The inventors consequently suspend the 
mould holding the object from the pivots of a “ lazy-tongs’ 


linkage between the platens of the press, as shown in Fig. |. 


if it is desired that the covering should be of different thick- | 


nesses on the two sides of the object, a linkage with unequal 
arms, as shown in Fig. 2, is employed.—January 23rd, 1935. 








Forthcoming Engagements. 


, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the y informati 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ings. In all cases the TIME an 
PLACE at which the meeting is to be held should be clearly stated. 








Secretaries of Instituti 
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To-pay. 
Assoc. or Ex-Sremens’ Men.—Gatti’s Restaurant, King 
William-street, W.C.2. Smoking concert. 7.30 p.m. 
Inst. OF ELecrricaL ENGINEERS : 
Savoy-place, W.C.2. ‘“ Power Plant for Automatic Telephone 
Exchanges,’ Mr. K. B. Baldwin. 6.30 for 7 p.m. 


| Ltd., Wembley. 


| Armstrong College, Newcastle-upon-Tyne. 


> | Grapuates’ Secrion.—Hotel Metropole, Leeds. 


Lonpon StupENnts.— 


Saturpay, Maron 23rp. 


| Inst. ov Crvm ENoineeks.—Students’ morning visit to 


Omnibus Depét of the L.P.T.B. at Chiswick, W. 

Inst, or Exxorrican Enermsgers: Lonpon SrupEenzs.— 
Visit to Research Laboratories of the G 1 Electric C y> 
3 p.m. i 

Inst. oF MrcHanicaL ENGINEERS: LONDON GRADUATES’ 
SEor1I0n,—Annual visit to works of Messrs. Short Brothers and 
Blue Circle Cement Company, Rochester. 

Royat Inst, or Great Brrrarm.——21, Albemarle-street, W.1. 
“Electromagnetic Radiations,” Lord Rutherford. 3 p.m. 

Monpay, Marcu 25rn. 

Inst. or Crvi, ENGINEERS: BELFAST AND DistRiIcT Assoo.—- 
Queen’s University, Belfast. ‘“‘ The Education and Training of 
Engineers,” Mr. R. H. 8, Patterson. 6.30 pam. 

Inst. oF Etectricat Enerveers: N. Eastern CeNTRE.— 
“The Stability 





| Characteristics of Alternators and of Large Interconnected 


Systems,” Mr, W. D. Horsley. 7 p.m. 

Inst. OF MEroHANICAL ENGINEERS: LONDON GRADUATES’ 
Sxcrron,—Storey’s-gate, 8.W.1, Annual lecture, ‘‘Some 
Methods of Approach to the Design of Turbine Machinery,” 
Mr. H.L. Guy, 6.45 p.m. 

Inst. of Srrucruran Ene@mveers: Mipnanp Counties 
Brancx.—James Watt Memorial Inst., Birmingham. ‘ Rein- 


| forced Concrete Structures for the Retention of Water and other 
| Fluids,” Mr. W. Hunter Rose. 


6.30 p.m. 

Roya, Soc. or Arrts.—John-street, Adelphi, W.C.2. 
‘* Research in the Cultivation and Preparation of Raw Rubber.” 
I., Mr. J, Grantham, 8 p.m. 

MonbDAy AND TuEspDAy, Marcu 257TH AND 26TH, 

Inst. oF MecHanioaL ENGINBERS.—Storey’s-gate, S.W.1. 
Internal Combustion Engine Group meetings. Monday : 
election of Committee, reading and discussion of papers on 


titor in the 


| cussion of papers on “* The Gas Engine as a Com 
ouse, West- 


Power Field.”’ 9.30 to 12 noon. Lunch at Church 
minster, 12¢0 1 p.m. Visits to works, 1.15 p.m. 
Tusspay, Maron 26rH. 

Inst. oF ELecrrrcat ENGINEERS: N. Mipianp CEeNTRE.— 
Hote! Metropole, Leeds. Annual general meeting, followed by a 
smoking concert. 7 p.m. 

Inst. or Exectricat Encinermrs: Scorrish Srection.— 
The Freemasons’ Hall, George-street, Edinburgh. ‘‘ Electrical 
| Developments in the U.S.S.R.,” Mr. A. Monkhouse. 7 p.m. 
| Inst, or EtecrricaL ENGINEERS: WIRELESS SECTION. 
| Savoy-place, W.C.2. Informal meeting. Mr. A. Hall will open 
| discussion ‘‘ The Servicing of Broadcast Receivers.” 6 p.m. 

Inst. or ENGINEERS AND SHIPBUILDERS IN ScoTLAND.— 39, 
| Elmbank-crescent, Glasgow, C.2. ‘‘ Paint-making Machinery,” 
; Mr. N. N. Maas. 7.30 p.m. 
| Inst. or THE RuBBER Lypustry.—At Inst. of Mechanicel 

Engineers, Storey’s-gate, 8.W.1. ‘‘ Latex in the Boot and Shoe 
| Industry,” Mr. H. Bradley. 7.30 p.m. 
' 
Teespay, Maron 26ru, To THurspay, Apri. 181TH. 
TIpeat Home Exursitron.—Olympia, W. Open daily. 
WEDNEsDAy, MARCH 27TH. 

Inst. oF ExecrricAL ENGINEERS: NorrH-EasTeRrNn 
| StupENts’ Secrion.—Visit to Neweastle Automatic Telephone 
| Exchange, Carliol-square, Newcastle-upon-Tyne. 7.30 p.m. 
| Tickets for admission should be obtained from Mr. H. B. Topham, 
| 7, North View, Wallsend-on-Tyne. 
| Inst. or Fuzen.—At Chemical Soc., Burlington House, W.1. 
ie The Properties and Applications of Adsorbtive Carbons,”’ 
| Mr. Hugh Griffiths. 6 p.m. 
| Inst. ov MecHanicaL ENGINEERS: YORKSHIRE BRANCH, 

‘* Cast. Iron,”’ 
| Dr. H. W. Swift. 7 p.m. 
Inst. or StRucTURAL ENGINEERS : ScoTrisH Brancu.— 129, 
| Bath-street, Glasgow. ‘‘ Welding for Steel-frame Buildings,” 
Mr. A. Ramsay Moon. 7.15 p.m. 
| Newcomen Soctery.—At Chartered Inst. of Patent Agents, 
| Staple Inn-buildings, W.C.1. “‘ The Order Book of the New 
| Wire Company, Cheadle, 1788-1831,"" Mr..Loughnan St. L. 
| Pendred. e 
| Royat Soc. or ARTs. John-street, Adelphi, W.C.2, 
“Industry and Art Education on the Continent,’”’ Mr. E. M. 
O’R. Dickey. 8 p.m. 
| Tuurspay, Marcu 2811. 
| _ Inst. or Crvit ENGINEERS.—Great George-street, S.W.1. 
| Special lecture, ‘‘ Surveying from Air Photographs,” Major M. 
| Hotine. 6 p.m. 
| . Inst. or Covi Enoiyeers: BinMINGHAM AND DiIsTRICT 
Assoc.—James Watt Memorial Inst., Birmingham. ‘ Design 
oi Sewage Treatment Works in the United States of America,” 
Mr. John T. Calvert. 6 p.m. 
| Inst. or Extecrrica ENGinerers.—Savoy-place, W.C.2. 
|‘ The Stability Characteristics of Alternators and of Large 
| Intereonnected Systems,” Mr. W. D. Horsley. 5.30 for 6 p.m. 
Inst. or ExrectricaL ENGINEERS: Scorrish Centre.—The 
| Caledonian Hotel, Aberdeen. ‘“‘ Electrical Developments in the 
| U.S.8S.R.,” Mr, A. Monkhouse. 7.30 p.m. 


Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND: | u oul ae 
groves” Assoc. 38, ‘Elmbenicerecent, Glasgow, C.2-| LIS". oF Locomoiye Enanernns. At Ina. of Mechanial 
Marine Oil Engines,” Mr. D. Carmichael. 8 p.m. | vices,” Mr. E. W. Selby. 5.30 for 6 p.m. 


Inst. oF Furet.—At British Industries House, Marble Arch, | 


W.1. Discussion, “‘ Heat and Power as By-products,” Mr. C. 
Darling. 6.30 for 7 p.m. | 
Inst. oF MecHAaNIcAL ENGINEERS: LONDON boggy 
Section.—Connaught Rooms, Great Queen-street, W.C.2. 
Dinner-dance. 7.30 for 8 p.m. 

Inst. OF MecHanicaL ENGINEERS.—Storey’s-gate, 3.W.1. | 
Education Group meeting. Open discussion, ‘‘ Technical Train- 
ing of the Engineering Apprentice.”’ 6 p.m. 

Instr. oF MecuanicaL ENGINEERS: MIDLAND BRaNocd, | 
Grapvuates’ Section.—James Watt Memorial Inst., Birming- | 
ham. “Steam Generation from the Sensible Heat in Waste 
Gases,” Major W. Gregson. 7.30 p.m. 

Inst. or Metats: N.E. Coast Locat Szction.—In Electrical | 
Engineering Lecture Theatre, Armstrong College, Newcastle- | 
upon-Tyne. ‘‘A Modern Copper Refinery,”’ Mr. R. D. Burn. 
7.30 p.m. 

inst. oF PropucTION ENGINEERS.—British Industries House, 
Marble Arch, W.1. ‘‘ The Finishing of Metals,’ Messrs. J. E. E. 
Baskerville and C. W. Benfield. 7.30 p.m. 

Lysr. or Sanrrany ENGINEERS.—Caxton Hall, 8.W.1. ‘‘ The 
Manufacture of Cast Iron Pipes, with Special Reference to Pre- 
vention of Corrosion,’’ Mr. P. H. Wilson. 6 p.m. 

Joniogn Inst. or Enornerrs.—39, Victoria-street, S.W.1. 
“* Practical Fuel Oil Burning,” Mr. P. C. Griffiths. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—At Engineers’ Club, 
Albert-square, Manchester. Annual general meeting. 7 p.m. 
Paper, ‘‘ Recent Developments in Machine Tool Design,” Mr. 
E. W. Tipple. 7.15 p.m. | 

NorrH-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—In the Mining Inst., Newcastle-upon-Tyne. ‘‘ Wake,” Mr. 
G. 8. Baker. 6 p.m. 

Royat Inst. or Great Barirars.—2l, Albemarle-street, | 
Discourse, ‘‘ Speed,’”’ Professor B. Melvill-Jones. 9 p.m. ! 











W.1. 


8. | yinorice, E.C.3. 


| _ Inst. 


“ Works Organisation and Control,” Mr. L. C. Row. 


Inst. or MARINE ENGINEERS: Juntor Secrion.—85-88, The 
“The Manufacture and Testing of Steel 
Forgings,” Dr, W. H. Hatfield. 7 p.m. 

Inst. or MECHANICAL ENGINEERS: NorTH-WESTERN 
Brancu.—Engineers’ Club, Manchester. ‘‘ The Bend Test and 
its Value as a Guide to Ductility,”” Mr. L. W. Schuster. 7.15 p.m. 
MecHANICAL ENGINEERS: ScorrisH BRANCH, 
Section.—Royal Technical College, Glasgow. 
7.30p.m. 

Inst. oF SrructurRaAL ENGinerers.—10, Upper Belgrave- 
street, 8.W.1. ‘*‘ The Prevention of Compressed Air Sickness,” 
Sir Henry Japp. 6.30 p.m. 


OF 
GRADUATES’ 


| Taurspay To SaturDAY, Marcu 287TH TO 30TH. 


hast t 


Inst. or Puysics.—M a: @ on Industrial 

Physics. For provisional programme see page 210. 
Fripay, Marcu 297TH. 

Inst. OF MECHANICAL ENGINEERS.~—Storey’s-gate, S.W.1. 
Discussion, ‘‘ The Bend ‘Test and its Value as a Guide to Duc- 
tility,”’ Mr. L. W. Schuster. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS : East MipLanps Brancu. 
—Technical College, Lincoln. ‘‘ Stainless Steels,’’ Mr. G. E. 
Wolstenholme. 9 p.m. 

Inst. or MecuanicaL ENGINgERS: WESTERN Brancu.— 
Merchant Venturers’ Technical College, Bristol. ‘‘Some 
Factors in Maintenance Engineering,” Mr. A.J. Bowron. 7 p.m. 

Junior Inst. or ENGrInEERS.—39, Victoria-street, S.W.1. 
“‘ Notes on the Development of Motor Fishing Vessels in Scot- 
land,” Mr. K. W. Willans. 7.30 p.m. 

MaNcHESTER METALLURGICAL Soc.—Joint meeting with Inst. 
of Chemical Engineers. Visit to the Partington Gasworks of the 
Manchester Corporation, 2.15 p.m. Joule Room, Engineers’ 
Club, Albert-square, Manchester. ‘“‘ Materials of Construction,” 
Mr. J. McKillop, 6.30 p.m. Informal dinner, 8.15 p.m. 








Roya Arronavti1oaL Soc.—This meeting is cancelled. 

Royan Inst. or Great’ Britém.—-21, Albemarle-street, 
W.1. Discourse, ‘‘ The Neutron and Radio-active Transforma- 
tions,’ Lord Rutherford. 9 p.m. 

Fripay AND Saturpay, Marcn 297H anv 30rH, 

Farapay Soc.—At Imperial College of Science and Tech. 
nology, S. Kensington, 8.W.7. General discussion on ‘* The 
Structure of Metallic Coatings, Films, and Surfaces.” Daily 
sessions, 10 a.m. and 2.30 p.m. For details of papers see page 
195, 


SarurRDAy, Marcu 30rH. 

Roya Insv. or Great Brirain.—21, Albemarle-street, W.1. 

** Eleetro-magnetic Radiations,’' Lord Rutherford. 3 p.m. 
Monpbay, Apri Ist. 

Enorneers’ German Crro_e.—At Inst. of Mechanical Engi- 
neers, Storey's-gate, 8.W.1. ‘The Road-carrier for Railway 
Trucks: A Transport Problem and its Solution,’ Dr. Hans 
Culemeyer. 5.15 for 6p.m. 

Inst. or EtscrrivaL Enorerrrs.—Savoy-place, W.C.2. 
Informal meeting. Mr. H. Brierley and Mr. A. F. W. Richards 
will open discussion on “‘ Change-over.”’ 6 p.m. 

Inst. oy ExecrricaL ENGINEERS: S. MIDLAND CENTRE.- 
James Watt Memorial Inst., Birmingham. Informal meeting. 
Mr. T. E. Goldup will open discussion on ‘‘ The Future Develo). 
ment of Thermionic Receiving Valves.’’ 6.15 for 7 p.m. 

Wepnespay, APRIL 3RD. 

Inst. or Execrrican ENGINEERS: WIRELESS SECTION. 
Savoy-place, W.C.2.. ‘‘ The. Non-linear Theory of the Main. 
tenance of Oscillations,’’ Dr. P. le Corbeiller. 6 p.m. 

Soc. or Guass TecHnoLocy: LONDON SECTION.-—Visit, to 
Science Museum, South Kensington, 8.W.7. 7.30 p.m. 

Fripay, Aprit 5ru. 

Inst. oF MecHANTCAL ENGINEERS.-—-Storey's-gate, 8.W.1. 
Informal meeting. Discussion, ‘‘The Use of Needle Roller 
Bearings,’’ Opening speaker, Mr. C. G. H. Richardson, 7 p.m. 

Junior Insv. or ENGINEERS.—39, Victoria-street, 8.W.1. 
Informal meeting. ‘‘Some Aspects of Cement Testing,’’ Mr. 
R. P. Mears. 7.30 p.m. 

Ramway Crius.—At Royal Scottish Corporation Hall, 
Fetter-lane, E.C.4. “‘ Railway Stations and Architecture,”’ 
Mr. R. M. Robbins. 7,30 p.m. 

Monvay, APRIL 8rH. 

Inst. or Crvi, ENoineERS : BELFAST AND DisTricr Assoc.- 
Queen's University, Belfast. Institution Lecture to Students, 
** Modern Methods and Plant for Excavation,’’ Sir Henry Japp. 
6.30 p.m. 

StEPHENSON Locomotive Soc.—~King’s Cross Station, N.1. 
“The Production of a Locomotive from Preliminary Schemes to 
the Trial Run,” Mr. Eric Forge, . 6.30 p.m, 

Tugspay, APRIL 9TH. 

MANCHESTER GEOLOGICAL AND MiniycG Soc.—-Visit to works 
of the Lancashire Steel Corporation, Irlam, near Manchester. 
2.45 p.m. 

WEDNESDAY, ApRit 10TH. 

Inst. or Furt.—At Chemical Soc., Burlington House, W.!. 
“Processing of Solid and Liquid Hydrocarbons in the Coal, 
Oil and Gas Industries, with reference to Developments at 
Corby,” Mr. Alfred Fisher. 6 p.m. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers, 








Tue Parsons Om Eneine Company, Ltd., of Southampton, 
reports the receipt of an order for 150 reverse gears of its manu- 
facture. This is a repeat following an order for fifty gears 
(making 290 in all) for the same clients. 

Joan THompson Water TusBE Boiters, Ltd., Wolverhamp- 
ton, have received orders for four stoker-fired water-tube 
boilers from Scottish Oils, Ltd., for their Addiewell Works, and 
for two stoker-fired water-tube boilers for the City of Birming- 
ham’s Water Department for Frankley pumping station. 

Tue Brush Execrrica. Enorverrtne Company, Ltd., 
Loughborough, has received an order for a 15,000-kW C.M.R. 
“ Brush’’-Ljungstrém turbo-alternator for the Watford Corpora. 
tion eelctric supply. This will make the sixth ‘ Brush” 
Ljungstrém turbo-alternator to be supplied to this Corporation. 


Tse INTERNATIONAL Marine Rapio Company, Ltd., 
Connaught House, Aldwych, London, has been instructed to 
install three ships of the Blue Star Line, now being built by 
Harland and Wolff, and Cammell Laird, with their latest radio 
transmitters, crystal contro! short-wave equipment, aute- 
alarms, and direction finders. 

EpGar ALLEN Anp Co., Ltd., Imperial Steel Works, Sheffield, 
have recently received orders for a rotary kiln for cement works 
in Australia ; two rotary kilns for installation in this country ; 
eight ‘‘ Stag ” tube mills for the Rand, South Africa ; two large 
Edgar Allen-Buell rotary dryers for abroad; and two large 
vibrating screens for a limestone quarry plant. 

Tue Hunsier Enorve Company, Ltd., Leeds, has received an 
order from the Assam Bengal pur ciay f Company for six loco- 
motives and tenders, YK class, inside drive, metre gauge, 2-6-0 
type, with six-wheeled tenders. Fitted with superheater, three 
engines fitted with R.C. poppet valve gear and the other three 
fitted with Caprotti poppet valve gear, outside cylinders 14in. 
by 22in. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


of Mr. 


[ww 


the int 





Merz and McLELLAN 
Francis Lydall into partnership. 

Mr. J. MacLacuLaN asks us to announce that he has resigned 
his appointment with the Horseley Bridge and'Thomas Piggott 
Company, Ltd., and joined the board of the British Steel Con- 
struction (Wednesbury), Ltd. 

Mr. H. 8. Bamper, A.M. Inst..C.E., M.I. Struct. E., has left 
Sir Lindsay Parkinson and Co., Ltd., to join the board of Tarran 
Industries, Ltd., civil engineering and building contractors, and 
will control the firm’s London office at 12-15, Dartmouth-street, 
Westminster, 8.W.1. Victoria 0977. 

CHARLES CHURCHILL AND Co., Ltd., announce changes in 
the addresses of two of their branches. Their Glasgow address 
is now 238, West George street, Glasgow, C.2, with telephone 
Douglas 198 ; and their Manchester address. has been changed 
to. 46, Pri -street (telephone, Central 4285). 

Tue Sociery oy MoTOR MANUFACTURERS AND TRADERS, Ltd., 
has appointed Mr. A. J. Simpson as its representative in South 
Africa, in the place of the late Mr. H. G. Wood. Mr, Simpson 
expects to sail for Cape Town about the beginning of May, and 
in the meantime he will spend his time meeting many repre- 
sentatives of the motor industry in this country and visiting 
their factories. 











